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Exploration/Drilling (Weekly Feature) by John C. McCaslin 
Operators test deep Denver basin zones 
Wildcat probes B.C.'s Paleozoic rocks 
After lull, keep an eye on the Tucumcari.. 
Study examines Black Warrior basin wells. 
New NE Arkansas wildcat sparks interest.. 
New drilling to revive Hugoton area 
Michigan play racks up sixth completion .. 
Alberta's Keg River reef play expanding. 
Recent events may revive Irish hydrocarbon interest—D.M. Scanion.. 
Development keeps San Juan busy 
Deep finds heat up Saskatchewan play 
Eastern geologist gathers Great Basin data... 
Wind River find revives Cretaceous interest.. 
Jurassic success spreads to NW Florida 
New test revives Columbia Plateau interest .. 
Hopes high for search off western Canada 
New finds, new tests highlight Rockies play. 
Missouri’s Forest City basin hunt pays off.... 
Court ruling, well hikes Washington hopes... 
New activity rejuvenating Paradox basin 
Future bright for Southeast’s Jurassic play... 
Shell drilling in remote New Mexico area 
Oklahoma's Hardeman basin due wildcat.. 
Amoco trying again in oil-barren region 


COMPUTERS 
COMPUTER SYSTEMS/SOFTWARE REPORT. Powerful computer 
network adds more exploration and production data, software— 
L. R. Aalund 


costs 
Low cost exploration methods—D. B. Morris 
Surrogate finding costs in the U.S. fall to $8.50/bbI 
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API monthly well completions—December 1986 
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API monthly well completions—Feb. 1987 

WORLD PETROLEUM CONGRESS REPORT NO. 1. Exploration into 
1990s will still be shaped by politics, economics—Jay Gallagher .. 
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Comment: Creative thinking in exploration—Ed Rehbein . 
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Foreign operators hike outlays for upstream projects in U.S.—Rick 
Hagar and G. Alan Petzet 

EXPLORATION/DEVELOPMENT U.S.A. Industry slow to shake effects 
of 1986 crash—Jim West and Glenda E. Smith 6-8 

EXPLORATION/DEVELOPMENT U.S.A. Rockies activity at low ebb, but 
a few strikes are encouraging—John C. McCaslin 6 

EXPLORATION/DEVELOPMENT U.S.A. Michigan basin is a bright spot 
among east, southeast U.S. areas—John C. McCaslin 

EXPLORATION/DEVELOPMENT U.S.A. Infill drilling keys recent 
Midcontinent activity—G. Alan Petzet 

EXPLORATION/DEVELOPMENT U.S.A. Several indicators point to 
renewed activity in Gulf of Mexico—Rick Hagar 

EXPLORATION/DEVELOPMENT U.S.A. Plummeting crude prices hurt 
West Coast work, but several projects start up—Bob Williams 

AAPG's Hanson: Better finding rate required to survive 
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Initial evaluation of possible hydrocarbon areas—Henry W. DeJong... 
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Exploring Moroccan western Atlas basin with airborne gravity, magnetic 
survey data—Ahmed Demnati 
Utility of correlation-point seismic data—William A. Miller and Donn 


Palo Duro basin—2: Finding Palo Duro reservoirs will require synthesis 
of techniques—Stephen C. Ruppel 

In-field quality control of VSP data—John W. Kiowski 

Photogeology: unique system for detecting more and better drillable 
prospects—Santiago M. Reynolds 

Interactive fault interpretation and seismic amplitudes—Christian J. 
Nick and H. Roice Nelson Jr 

Processing near-surface hydrocarbon data to yield improved 
interpretations—a case study—Sigmund A. Horvitz 

Log analyst's role in Williston reappraisal—M.J. Teti .. 

lodine—an exploration tool for oi! and gas—Steven A. Tedesco, Chuck 
Goudge, Jim Fausnaugh, and Steve Alexson 

GEOPHYSICAL REPORT. Advances in vibrator systems technology— 
Jerry Harmon and Bob Brook 

Core orientation and presentation of data—James T. Kirkland 

Surface geochemistry enigmas—Ned Tillman 

Regional mapping using economic units—Curtis McKallip Jr. 

In search of subtle fault traps using seismic modeling techniques— 
W. Michael Cline 


OFFSHORE 

Geochemical survey off Norway, a comparison—Wm. Duchscherer Jr. 

GEOPHYSICAL REPORT. Three-dimensional gravity modeling of Gulf 
Coast salt domes—E.F. Greene and C.M. Breshnahan 

Why the Gulf of Mexico?—Paul S. Horvath 

Hydrocarbon potential of Papua New Guinea’s Bougainville, 
southeastern New Ireland basins—W.D. Stewart, G. Francis, 
and S.L. Pederson 

Interest revived in Offshore China areaA—T.J. Howell 


RESERVES 
British shale gas potential scrutinized—Richard C. Selley 
Why the Gulf of Mexico?—Paul S. Horvath 
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BITS 
Analysis i improves accuracy of weight indicator reading—J.W. 


ANNUAL DRILLING REPORT. Advances in PDC bits—1: Field data 
reflect improved bit material, design—Mahlon Dennis, John T. 
Kelety, and David A. Clark 

Advances in PDC bits—conclusion: Major PDC bit improvements in mid 
1980s—Mahlon Dennis, John T. Kelety, and David A. Clark 

MWD bit-efficiency model provides real-time answers—!.G. Falconer 
and D. Normore 


BLOWOUTS, DISASTERS, FIRES, WILD WELLS 
Soviets admit loss of rig in Caspian 
Direct control termed best for offshore blowouts .. 
Three men perish on J. Storm XVII = 
Pemex trying to kill well in Bay of Campeche..............:ccccseeeeeeees 11-2 


CALCHATOR/COMPUTER PROGRAMS 

Computer program for air or gas drilling—Min H. Chu and Peter S. Puon 3-23 

PC program calculates well bore trajectory—Steven W. Robinson and 
M.S. Bizanti 

Program computes mud/gas ratios—David R. Hoffman 

Comprehensive log analysis software—1: Introduction and general 
routines—Scott T. Schad 

Comprehensive log analysis software—2: Resistivity logs—Scott T. 
Schad 


cunpidiiiin log analysis software—4: Dual porosity log crossplots— 
Scott T. Schad 

Comprehensive log analysis software—5: Ternary porosity log 
crossplots—Scott T. Schad 


CASING 
Predicting casing stresses caused by annulus pressure—Luis Pujol, 
Sigbjorn Hoyland, and Harald Mortensen 


CEMENTING 
Better deep-hole BHTC estimations possible—|.M. Kutasov and A.K. 
Targhi 
Guides emerge for cementing horizontal strings—Philippe Parcevaux . 10- 19 


costs 
WORLD PETROLEUM CONGRESS REPORT NO. 2. Drilling cost/price 
squeeze puts premium on measurement capability, computer power 5-11 
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Directional, horizontal techniques cutting costs 
Surrogate finding costs in the U.S. fall to $8.50/bbI 


DEEP WELLS 
DOE California test yields gas, water, deep casing record 
Elk Hills deep test sets two more records 
Four countries press scientific drilling projects 


DIRECTIONAL, CROOKED-HOLE, WELL-BORE SURVEYS 

Horizontal holes may unlock Devonian shale 

Elf completes Adriatic horizontal drilling 

Soviets launch horizontal drilling in western Siberia 

PC program calculates well bore trajectory—Steven W. Robinson and 
M.S. Bizanti 

Directional, horizontal techniques cutting costs 

MWD bit-efficiency model provides real-time answers—|.G. Falconer 
and D. Normore 


DRILL COLLARS 
Failure modes of nonmagnetic drill collars analyzedé—John P. Richert 
DUMMIES Scat ccnarstcalaetcadcsntsanssbnnseccsnnsccccnsons 2-2 


DRILL PIPE 
New testing, evaluation of thread compounds proposed 


FLUIDS (MUD, AIR, GAS) PRACTICES, SYSTEMS 

Expensive drilling fluids put focus on solids control systems—J. B. 
Muchtar and G. J. Edelbrock 

Conditioning, centrifuge key to cost-effective pit water cleanup 

Overbalance mud can pay off in well killing—Jack H. Bayless and 
Jeffrey S. Bayless 

Computer program for air or gas drilling —Min H. Chu and Peter S. Puon 3-23 

Advances in mud logging—1: Score chart improves oi! show 
evaluation—Alun Whittaker and Michael Sellens 

EPA to allow test of method to treat cuttings 

Advances in mud logging—2: Normalization of gas shows improves 
evaluation—Alun Whittaker and George Sellens 

OFFSHORE REPORT. Beaufort Sea drilling—1: Oil-based mud reduces 
borehole problems—C.A. Johancsik and W.R. Grieve 

Beaufort Sea drilling—conclusion: Solids control evaluated during oil- 
based-mud drilling—C.A. Johancsik and W.R. Grieve 

Advances in mud logging—conclusion: Analysis uses alkane ratios from 
chromatography—Alun Whittaker and Michael Sellens. 

Better deep-hole BHTC estimations possible—I.M. Kutasov and 





Oil muds score high in Anadarko evaluation—Shawn Braden 

Better mud viscosity data necessary, possible—Eugene E. Bouse 
New method accurately analyzes PHPA’s in muds—Lindsay J. Fraser 
Program computes mud/gas ratios—David R. Hoffman 

EPA backs off from strict regs on mud, water 

EPA details findings on mud, water waste regs 


FORECASTS, TRENDS, STATISTICS, SURVEYS 

Size, condition of U.S. land rig fleet spelled out 

Hughes: Drilling in U.S. to increase slightly in 1987 

FORECAST/REVIEW. U.S. drilling lower in 1987; but majors plan to 
drill more—John C. McCaslin 

Varied drilling activity lievels predicted..............:scsscsseceeereeereeees 

Operators finding ways to boost drilling, production efticiency—G. Alan 
Petzet and Michael Obel 

Comment: Shrinking supply of iron, men means rig shortage 
tomorrow—R.A. Tappmeyer 

Canadian drilling to dip as slump flattens 

WORLD PETROLEUM CONGRESS REPORT NO. 2. Drilling cost/price 
squeeze puts premium on measurement capability, computer power 

MIDYEAR FORECAST/REVIEW. 1987 drilling to be still lower, but 
majors will lead second-half recovery from slump—John C. McCaslin 

Tally of marketable U.S. land rigs still shrinking 

ANNUAL DRILLING REPORT. Drilling activity shows signs of life again 
with summer spurt—L. P. Aalund 

Baker Hughes sees 1,300 yearend U.S. rig count 

U.S. demand for OCTG to jump 38.8% in 1988 

Slow recovery seen for U.S. drilling 

Service firms hard pressed to maintain research 

U.S. drilling activity shows slow recovery from 1986 slump—Rick Hagar 
and G. Alan Petzet i 


FUNDS 
U.S. public partnership sales rise sharply ...........ccccccscceeseeeereees ; 


MANAGEMENT 
WORLD PETROLEUM CONGRESS REPORT NO. 2. Driiling cost/price 
squeeze puts premium on measurement capability, computing power 5-11 


MOTORS, Drilling 
Fiveumatic turbine designed to boost drilling efficiency 
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MOSS structure can unlock marginal offshore fields. 
OFFSHORE REPORT. Beaufort Sea drilling—1: Oil-based mud reduces 
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Direct control termed best for offshore blowouts 
ANNUAL DRILLING REPORT. Single vent-line design selected for 
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Well logs reveal true pressures where drilling responses fail—James A. 
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Southern California research hole progressing... 
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Four countries press scientific drilling projects 

Service firms hard pressed to maintain research 
Sandia’s downhole seismic tool nears commercialization 
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Size, condition of U.S. land rig fleet spelled out 
MOSS structure can unlock marginal offshore fields . 
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Soviet Shelf semis, jack ups advancing 


SAFETY 
Overbalance mud can pay off in well killing—Jack H. Bayless and 
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Unit aims to avoid rig, lifeboat collision 
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Program written in basic-helps make profitable matrix acid-treatment 
decisions—M.S. Bizanti and H.D. Burford Jr 


ANALYSIS 
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A. El-Feky 
ANNUAL PRODUCTION REPORT. Proppant evaluation test improved— 
Michael Much 
Advances in mud logging—conclusion: Analysis uses alkane ratios from 
chromatography—Alun Whittaker and Michael Seliens. 
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Bacteria can plug waterflood injection wells—F. Cusack, H.M. Lappin- 
Scott, and J.W. Costerton 
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Perennial CBL centering problem can be minimized—P.E. Pilkington 
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Fek 7-20 
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decisions—M.S. Bizanti and H.D. Burford Jr 

Fortran program sizes two-phase oil/gas separators—M.S. Bizanti and 
Yu Hancheng 
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Determining water production rate for gas condensate well—J. R. 
Reinhardt, J. D. Garber, and Joe Bradburn 


costs 
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New gel suppresses water flow in oil wells—L.A. Burkholder and K.C. 
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Kerchinski and Steven Norwood 


FIELD OPERATIONS 
Production boost due in an East Texas gas field 
Amoco starts infill program in West Texas field 
Alternative, useful conformal mapping method can be used for odd- 
shaped fields—Andras Gilicz 
Gravity drainage across lease lines quantified—William Hurst 


FLUID INJECTION 
Bacteria can plug waterflood injection wells—F. Cusack, H.M. Lappin- 
Scott, and J.W. Costerton 


FORECASTS. TRENDS, STATISTICS, SURVEYS 
Worldwide crude oil and gas production 
FORECAST/REVIEW. U.S. demand will grow, production to slip again in 
'87—Robert J. Beck 


59 


29 
41 


ANNUAL INDEX 1987 











U.S. fields with reserves exceeding 100 million bb! 

Worlwide crude oil and gas production 

Oil production pick-up of 4.1% in 1986 unlikely to recur in 1987— 
Robert J. Beck and Bob Williams 

U.S.S.R., China pace Communist oil production gain 

Worldwide crude oil and gas production 

Operators finding ways to boost drilling, production efficiency—G. Alan 
Petzet and Michael Obel 

Worldwide crude oil and gas production .... 

IOCC lists production lost to price slide 

WORLD PETROLEUM CONGRESS REPORT NO. 2. Development 
strategies for producers will focus on lower costs, higher recovery.. 5-11 

Worldwide crude oil and gas production 

Foreign operators hike outlays for upstream projects in U.S.—Rick 
Hagar and G. Alan Petzet 

Worldwide crude oil and gas production 

Alberta fails to replace 1986 oil, gas production 

Most producing states move to give the U.S. industry a boost.. 

Worldwide crude oil and gas production 

OPEC oil production jumps, but crude prices remain firm—Roger 
Vielvoye 

Worldwide crude oil and gas production 

OPEC restraint trims world oi! production in first-half—Robert J. Beck 
and Bob Williams wee 9-14 

Communist countries show gains in total oil production ... wee 914 

Worldwide crude oil and gas production 

Oil and gas reserves keep on declining in U.S.. 

Study group's U.S. oil reserves fall 5% 

Worldwide crude oil and gas production ... 

Worldwide crude oil and gas production ... 

Worldwide crude oil and gas production 

Weak system of quotas to haunt OPEC this year—Roger Vielvoye 

WORLDWIDE REPORT. New data lift world oil reserves by 27% 

WORLDWIDE REPORT. Worldwide oil and gas at a glance 

WORLDWIDE REPORT. Worldwide Production—Robert J. Beck 

Communist flow took lead in 1986, Soviets say. 
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ANNUAL PRODUCTION REPORT. Proppant evaluation test improved— 
Michael Much 
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Limited entry MHF—1: Limited entry extended to massive hydraulic 
fracturing—D.D. Cramer 

Limited entry MHF—conclusion: Study indicates guidelines improve 
results—D.D. Cramer 


GAS LIFT 
The drawbacks of gaslift can be overcome—A.W. Grupping 


GATHERING (Lines, Systems, Metering, Storage, Tankage) 
Reference temperature for petroleum volume corrections questioned— 
Hazim S. Al-Najjar and Wada’a T. Abbodi 
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Well logs reveal true pressures where drilling responses faii—James A. 
Gill 

Advances in mud logging—1: Score chart improves oil show 
evaluation—Alun Whittaker and Michael Seliens 

Advances in mud logging—2: Normalization of gas shows improves 
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Advances in mud logging—conclusion: Analysis uses alkane ratios from 
chromatography—Alun Whittaker and Michael Sellens 

Nonuniform production trends—1: Technique smoothes erratic 
production data—David A. Rowland 

Nonuniform production trends—conclusion: Effects of restricted 
production drilling, evaluated—David A. Rowland 8-2: 

Perennial CBL centering problem can be minimized—P.E. Pilkington 11-30 
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Determining water production rate for gas condensate well—J. R. 
Reinhardt, J. D. Garber, and Joe Bradburn 
New casing scraper design tested in Colorado well—Donald E. Wilde 
and Tony Sharp 
Remedial liners repair EOR field casing damage—Tracey Smink 
Vangolen and Wilton G. Robertson 


MANAGEMENT 
OFFSHORE REPORT. Sound guidelines keep Alwyn field N. Sea project 
on track—Daniel Picard 
WORLD PETROLEUM CONGRESS REPORT NO. 2. Development 
strategies for producers will focus on lower costs, higher recovery.. 5-11 
Here are two better methods of pricing oil properties with obligations— 
6-15 





Maintaining production levels in U.S.: a recipe for practical research— 
Carl H. Savit is 
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OFFSHORE 

Deepwater production study advances. 

MOSS structure can unlock marginal offshore fields 

Placid’s partners pledge more funds to project in gulf 

Placid group installs gulf deepwater template 

ROV service seen for subsea production tree 

OFFSHORE REPORT. Sound guidelines keep Alwyn field N. Sea project 
on track—Daniel Picard ae 

OFFSHORE REPORT. Elf Gabon speeds workovers with special vessel— 
Luc Ondo Obame and J.C. Sutcliffe . 4 

Use of VLCCs planned for topsides installations 

OFFSHORE NORTHERN EUROPE REPORT. Offshore northern Europe 
activity begins a slow recovery—Roger Vielvoye 

OFFSHORE NORTHERN EUROPE REPORT. New N. Sea projects 
designed for new economic environment—Roger Vielvoye 

OFFSHORE NORTHERN EUROPE REPORT. Development of new 
generation of subsea systems under way—Roger Vielvoye 

OFFSHORE NORTHERN EUROPE REPORT. North Sea operators look at 
every way possible to cut costs—Roger Vielvoye 

OFFSHORE NORTHERN EUROPE REPORT. V-fielas due latest 
monitoring, control technology—Roger Vielvoye 

Timor Sea fields require innovative engineering development—K.C. 
Hunter and R.A. Boyson 

Placid’s deepwater production project makes progress. 

Oil field off Tierra del Fuego under development—Michel Contie 

Conoco plans early production system in Norwegian Sea 

Hybrid subsea system ready for use 

Fincantieri launches big construction semi 








OFFSHORE PLATFORMS 

MOSS structure can unlock marginal offshore fields... 

Gulf of Mexico deepwater systems advancing 

Conoco slates pioneering TLWP off Louisiana—Rick Hagar .... 

Norwegian North Sea plans call for use of TLP. 

Chevron launches troubled Platform Gail off California... 

Escape chute developed for platforms 

Phillips delays Ekofisk jackup project again ... 

Use of VLCCs planned for topsides installations 

OFFSHORE NORTHERN EUROPE REPORT. New N. Sea projects 
designed for new economic environment—R 

OFFSHORE NORTHERN EUROPE REPORT. V-fields due latest 
monitoring, control technology—Roger Vielvoye 

Conoco lands template for gulf’s first TLWP 

First phase of Ekofisk platform jacking finished..... 

Low cost Enron platforms to probe off Ecuador 

Saga eyes TLP for Norwegian N. Sea project 

Jacking operations complete in Ekofisk field 

Conoco selects concrete TLP for deepwater Norwegian field... 

Saga agrees to let TLP engineering contract to Aker 

Hamilton Bros. plans North Sea concrete platform .... 

Placid group installs gulf’s first floating platform 


PRESSURE MAINTENANCE 
Computer programs help pick best gravel-pack design—M. Babs 
i 3-2 
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PUMPING 


Casing pumps can curb costs, increase output in certain wells—Randall 
Gabrel and Terri Cornett 


RESEARCH 
Maintaining production levels in U.S.: a recipe for practical research— 
Carl H. Savit ... 
Bacteria can plug waterflood injection wells—F. Cusack, H.M. Lappin- 
Scott, and J.W. Costerton 
GRI seeks wider participation by gas producers 





RESERVES 

U.S. fields with reserves exceeding 100 million bbi 

Estimate cut for U.S. potential gas resources 

Nonuniform production trends—1: Technique smoothes erratic 
production data—David A. Rowland 

Nonuniform production trends—conclusion: Effects of restricted 
production, drilling evaluated—David A. Rowland 

Oil and gas reserves keep on declining in U.S............. 

Study group’s U.S. oil reserves fall 5% 

Price down, purchases up for U.S. reserves 

WORLDWIDE REPORT. New data lift world oil reserves by 27% 

WORLDWIDE REPORT. Worldwide oi! and gas at a glance 


RESERVOIR STUDIES 
Sho-Vel-Tum—conclusion: Reservoir/fluid characteristics favor 
enormous ‘ong-term recovery potential—Harry R. Johnson, 
Khosrow Biglarbigi, Loren Schmidt, R. Mike Ray, and Steven C. Kyser 1-19 
Series of well tests helps determine remedial action—Raj K. Prasad. 2-23 








Date 





Good production rate forecast based on flow, reservoir analysis—Samy 
A. El-Feky 3-16 
ANNUAL PRODUCTION REPORT. Chart gives hydrate formation 
temperature for natural gas—Chris Baillie and Edward Wichert 
Three procedures enhance relative permeability data—F.N. Schneider 5-4 
New method simplifies waterflood predictions—John Hornbrook and B. 
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Alternative, useful conformal mapping method can be used for odd- 
shaped fields—Andras Gilicz 
Gravity drainage across lease lines quantified—William Hurst 


SAFETY 
Escape chute developed for platforms 


SEPARATION (Oil, Gas, Water) 
ANNUAL PRODUCTION REPORT. Cart gives hydrate formation 
temperature for natural gas—Chris Baillie and Edward Wichert 
Fortran program sizes two-phase oil/gas separators—M.S. Bizanti and 
Yu Hancheng 


WATER DISPOSAL 
New gel suppresses water flow in oil wells—L.A. Burkholder and K.C. 
Withington 


WELL STIMULATION 
ANNUAL PRODUCTION REPORT. Downhole frac monitoring system 
developed—J.P. Sarda, C. Wittrisch, P. Perreau, and J.P. Deflandre 4-6 
Diesel-based gel concentrate reduces stimulation costs—Weldon M. 
Harms and Randy Yeager 


WELL TESTING 
Series of well tests helps determine remedial action—Raj K. Prasad. 2-23 


WORKOVERS, REPAIR, RECOMPLETION 
Computer programs help pick best gravel-pack design—M. Babs 


OFFSHORE REPORT. Elf Gabon speeds workovers with special vessel— 
Luc Ondo Obame and J.C. Sutcliffe 4-2 





GAS PROCESSING 


CALCULATOR/COMPUTER PROGRAMS 
Fortran program computes gas compression—Mokhtar M. El-Gassier. 7-13 


COMPUTERS/MICROCOMPUTRES 
COMPUTER SYSTEMS/SOFTWARE REPORT. Computer-based steam 
management pays off—Kelley L. VanLoon, Phillip R. Haage, Michael 
L. Facker, and Larry Gaines 1-12 
Quick, manual calculation estimates amount of benzene absorbed in 
glycol dehydrator—Carl W. Fitz Jr. and R.A. Hubbard 


CORROSION 
Unexpected field corrosion leads to new monitoring with revised 
predictive model\—B.D. Comeau and C.J. Marsden 





FORECASTS, TRENDS, STATISTICS, SURVEYS 
Largest U.S. gas processing plant begins operations—Mark W. Mallett 1-19 
World’s biggest gas plant operating on N. Slope 1-26 
WORLDWIDE CONSTRUCTION REPORT. Gas Processing—Ailleen 





ANNUAL GAS PROCESSING REPORT. International capacity up, 
throughput down—Warren R. True 

ANNUAL GAS PROCESSING REPORT. Year's crude-oil pricing — 
hope for industry—Ronald E. Cannon a: 

ANNUAL GAS PROCESSING REPORT. Worldwide gas processing— 
Ailleen Cantrell .. 

World sulfur derived from oil, gas production ... 

WORLDWIDE CONSTRUCTION REPORT. Gas Processing_—Ailleen 











GAS SWEETENING 
Retrofitted SO. scrubber proves cost effectiveness in EOR—John J. 
Kerchinski and Steven Norwood 1-5 
REFINING/GAS PROCESSING TECHNOLOGY REPORT. H.S-removal 
process enhances Texas CO.-injection opcrations—George S. Price 5-25 
REFINING/GAS PROCESSING TECHNOLOGY REPORT. Shell redox 
desulfurization process stresses versatility—H.L. —_ D.S. 
Kushner, aid R. T. Scott 


LIQUEFIED NATURAL GAS (LNG) 
LNG project eyed for Bonny, Nigeria 
Panhandle Eastern to resume imports of LNG 
Arun plant—1: LNG plant ranks with world’s largest—Marie M. Naklie, 

Dudley P. Penick, L. A. Denton, and Ir. Kartiyoso 














Distrigaz inaugurates 600 MMcfd LNG terminal 
Nigerian LNG project aims for 1995 start-up 
Alaskan LNG project files for export permits 


LIQUEFIED PETROLEUM GAS (LPG) 

Arun plant—conclusion: Indonesia’s Arun LPG plant production is 
unique in Far East markets—Marie M. Naklie, Dudley P. Penick, 
L.A. Denton, and Ir. Kartiyoso 

U.S. LPG imports to take big jump, Houston firm says 


MANAGEMENT 
COMPUTER SYSTEMS/SOFTWARE REPORT. Computer-based steam 
management pays off—Kelly L. VanLoon, Phillip R. Haage, Michael 
L. Facker, and Larry Gaines 1-12 


NATURAL GAS LIQUIDS 
Corrosion closes Shetlands’ Sullom Voe NGL plant 


NATURAL GAS PRODUCTS 

Largest U.S. gas processing plant begins operations—Mark W. Mallett 1-19 

CGPA/CGPSA Sulfur Q&A—1: Canadian group examines sulfur-recovery 
operations 2 

CGPA/CGPSA panel—conclusion: Sulfur plant operations experience 
exchanged. 

Liquefied-gas storage-tank design, construction addressed—Johannes 
de Wit 

World sulfur derived from oil, gas production—Ailleen Cantrell 

Techniques curb catalyst deactivation at sulfur plant—A. Johnson, T.R. 
Edwards, and M.F. Miller 

CO.-recovery plant key to West Texas EOR operations—K.C. Youn, W.A. 
Poe, J.P. Sattler, and H.L. Inlow 

Reflux-exchange process lifts propane recovery at Aussie site—D.I. 
Limb and B.A. Czarnecki 





OFFSHORE 
Gas-compression equations evaluated—Nils-Erik Hannisdal 


PLANT PRACTICES 
Commercial runs show TiO, Claus catalyst retains activity—J. 
Nougayrede, A. Philippe, E. Quemere, and R. Vermeersch 


PLANTS, General 
Largest U.S. gas processing plant begins operations—Mark W. Mallett 1-19 
World’s biggest gas plant operating on N. Slope 1-26 
Arun plant—1: LNG plant ranks with world’s largest—Marie M. Naklie, 
Dudley P. Penick, L.A. Denton, and Ir. Kartiyoso 
Michigan plant opens up nearby sour-gas field—Robert J. Marsh 
Corrosion closes Shetlands’ Sullom Voe NGL plant 


PROCESSES 
REFINING/GAS PROCESSING TECHNOLOGY REPORT. Shell redox 
desulfurization process stresses versatility—H.L. Fong, D.S. 
Kushner, and R.T. Scott 
Michigan plant opens up nearby sour-gas field—Robert J. Marsh 





STORAGE 
Liquefied-gas storage-tank design, construction addressed—Johannes 


TREATING 
Quick, manual calculation estimates amount of benzene absorbed in 
glycol dehydrator—Carl W. Fitz Jr. and R.A. Hubbard 


PIPELINE 


Costs 
Pipelines’ take or pay costs continue to mount 
Pipelines in muskeg—1: Muskeg pipeline research yields big cost 
savings—S.L. Couperthwaite and R.G. Marshall 
PIPELINE ECONOMICS REPORT. Interstate pipeline systems reflect 
restructuring—Warren R. True. 


Forecasts, Trends, Statistics, Surveys 

Price collapse to sap pipeline construction mileage in 1987—Rick 
Hagar and Warren R. True 

U.S. pipeline contractors expect good year in 1987 

WORLDWIDE CONSTRUCTION REPORT. Pipelining—Ailleen Cantrell 4- 13 

Contract carriage volume shows big gain 

Contract demand waivers extended for 15 pipe’ 

Pipelines, producers cope with problems under FERC Order 436—rick 
Hagar and Patrick Crow 5-18 
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Gulf of Mexico pipelines heading into deeper waters—Warren R. True 6-8 
Transcontinental closes system to U.S. spot gas 6-22 
Pipelines’ take or pay costs continue to mount... .. 8-10 
NGPL moves to cut gas supply commitment 

Proposals still not sorted out for new U.S. Northeast gas lines—Patrick 


Crow 8-24 
WORLDWIDE CONSTRUCTION REPORT. Pipelining—Ailleen Cantrell 10-26 
PIPELINE ECONOMICS REPORT. Interstate pipeline systems reflect 

restructuring—Warren R. True 
Asia to see major pipelines in near future—Daniel R. Friedman 11-30 


Nonpetroleum 
Sun shuts products line to remove 140 sleeves .. . 1-26 
Heavy oil-water emulsion line tests successful 





U.S. may stiffen pipeline safety requirements 

Outside force causes most natural gas pipeline failures—R.J. Eiber, 
D.J. Jones, and G.S. Kramer 

Pipeline failure update—1: Study shows shift in line pipe service 
problems—John F. Kiefner and Robert J. Eiber 

Pipeline failure update—2: Effects of hydrogen evident in recent 
Pipeline failures—John F. Kiefner and Robert J. Eiber 

Pipeline failure update—conclusion: SCC, bacteria top items in pipe 
service failure—John F. Kiefner and Robert J. Eiber 

Williams’ system signals advance in leak detection—Thomas Lippitt . 7-20 

Risk analysis determines priorities among pipeline-replacement 
projects—G.R. Mayer, H.J. van Dyke, and C.E. Myrick 


CONSTRUCTION, New Lines 


Crude 

All American crude line ready to begin fill 

ANNUAL PIPELINE REPORT. First offshore Alaskan Arctic pipelines 
nearing completion for Endicott field—J.A. Greene 

ANNUAL PIPELINE REPORT. N. Africa line brings waxy crude to 
terminal—John P. Holgate 

Kansas Arbuckle oil discovery merits pipeline 

Alberta pipeline expansion, conversion moves heavy oil to Canada and 
U.S. markets—T.M. Zboya and J.R. Zakowski 


Natural Gas 
Tennessee line construction under way 
Indian gas line due midstream changes as key markets stall.. 
Soviets building big gas pipeline 


Nonpetroleum 
Coal slurry line nearly complete in U.S.S.R........ccccseseceeeesesesenenees 9-14 


CONSTRUCTION PRACTICES 


Methods 
OFFSHORE REPORT. Dutch field developed with directionally ¢::!!ed 
pipe lay—L J. Tebboth 
OPERATION AND DESIGN 
Analysis 
Static mixer improves crude-oil measurement—H. Graves 
Defect behavior—1: Analysis made of outside-force damage to 
pipelines—W.A. Maxey 
Defect behavior—2: Outside-force damage of pipe analyzed—W.A. 
Maxey 
Defect behavior—conclusion: Serviceability of damaged line pipe 
rated—W.A. Maxey 
Orifice-meter accuracy—conclusion: Research yields precise 
uncertainty equations—Emrys H. Jones Jr. and Ken R. Ferguson... 8-3 
Pipelines in muskeg—1: Muskeg pipeline research yields big cost 
savings—S.L. Couperthwaite and R.G. Marshall 
Risk analysis determines priorities among pipeline-replacement 
projects—G.R. Mayer, H.J. van Dyke, and C.E. Myrick 
New pressure-drop, holdup equations agree with field data—John A. 





Automation, controls 
Pipeline scada upgrade uses satellite terminal systems—Wayne Conrad 
and Joseph R. Skovrinski 
Data-acquisition system aids preventative maintenance—Gregory E. 
Parks 


Williams’ system signals advance in leak detection—Thomas Lippitt . 7-20 
Scada system improves Northwest Pipeline operations—E.C. England 
and Tom Berkner 
Canadian petrochemical plant automates pipeline system for greater 
control, flexibility—Umed Dugar. 


Coatings 


Pipeline abrasion coatings survive extended bottom tow—R.J. Brown 3-2 
FBE line coatings perform weilt—James A. Nunn 








Defect behavior—1: Analysis made of outside-force damage to 
pipelines—W.A. Maxey 

ANNUAL PIPELINE REPORT. FBE powder and coating tests 
evaluated—K.E.W. Coulson, D.G. Temple, and J.A. Kehr 


Communications 
Pipeline uses satellite communications system 


Compressors 

Dry gas seals—1: TransCanada tests oil-less seals in centrifugal 
compressors—R.P. Lancee 

Compressor-engine control system nets fuel savings.. 

Dry gas seals—conclusion: Compressor run benefits with dry seals, 
magnetic bearings—R.P. Lancee 

AGA compressibility-factor correlation describes rich pipeline-quality 
natural gas—K.E. Starling, M. Mannan, or J.L. Savidge 


Computers/Microcomputers 
Scada system improves Northwest Pipeline operations—E.C. England 
and Tom Berkner 


Corrosion 
Cause of stress-corrosion cracking in pipe—T. K. Christman and J. A. 


Pipeline rupture—conclusion: Stress corrosion cracking studies prompt 
changes in pipeline operating conditions—T. N. Baker, G. G. 
Rochfort, and R. N. Parkins 

High altitude line poses problems in Southwest China 

CO,-removal reduces pipeline corrosion at two storage sites—Thomas J. 


Design Concepts 
Cause of stress-corrosion cracking in pipe—T. K. Christman and J. A. 


Pipelines & subsidence—1: Effects of pipeline strains from longwall 
mining are analyzed—John F. Kiefner 

Pipelines & subsidence—conclusion: Exposing line reduces strain 
during subsidence 

Pipelines in muskeg—conclusion: Geotextile pipeline-weight design is 
advanced—S.L. Couperthwaite and R.G. Marshall 8 


Maintenance 
Cause of stress-corrosion cracking in pipe—T. K. Christman and J. A. 
1-5 
Pipeline rupture—1: Postrupture analyses reveal probable future line 

failures—T. N. Baker, G. G. Rochfort, and R. N. Parkins 1-12 
Pipeline rupture—2: Studies of line failure focus on cracking 

conditions—T. N. Baker, G. G. Rochfort, and R. N. Parkins 1-26 
Pipeline rupture—conclusion: Stress corrosion cracking studies prompt 

changes in pipeline operating conditions—T. N. Baker, G. G. 

Rochfort, and R. N. Parkins 2-2 
Data-acquisition system aids preventive maintenance—Gregory E. Parks 2-16 
Outside force causes most natural gas pipeline failures—R.J. Eiber, 

D.J. Jones, and G.S. Kramer 
Pipeline failure update—1: Study shows shift in line pipe service 

problems—John F. Kiefner and Robert J. Eiber 
Pipeline failure update—2: Effects of hydrogen evident in recent 

pipeline failures—John F. Kiefner and Robert J. Eiber 
Pipeline failure update—conclusion: SCC, bacteria top items in pipe 

service failure—John F. Kiefner and Robert J. Eiber 
Defect behavior—1: Analysis made of outside-force damage to 

pipelines—W.A. Maxey 
Defect behavior—2: Outside-force damage of pipe analyzed—W.A. 


Defect behavior—conclusion: Serviceability of damaged line pipe 
rated—W.A. Maxey 

Pipelines & subsidence—1: Effects of pipeline strains from longwall 
mining are analyzed—John F. Kiefner 

Pipelines & subsidence—conclusion: Exposing line reduces strain 
during subsidence—John F. Kiefner 

ANNUAL PIPELINE REPORT. Strain monitoring averts line failure in 
Rockies—Bruce Miller and Michal Bukovansky 

Speedy repair returns Basin Pipeline to service. 

Dynamic model predicts slugging flow effects in offshore production 
facility—D.C. Mackay 

Risk analysis determines priorities among pipeline-replacement 
projects—G.R. Mayer, H.J. van Dyke, and C.E. Myrick 

CO.-removal reduces pipeline corrosion at two storage sites—Thomas J. 


TransCanada tests oil-less seals in centrifugal compressors—R.P. 


NGPL upgrading gas pipeline in lowa, Nebraska 
Gulf pipeline lowered while in service—J.T. Powers 


Meters, Metering 
Use methane for density-meter calibration—H. Tunheim, H. Danielsen, 
L. Rosenkilde, M. Tambo, and P. Wilcox 








Date 


Date Page 





System effects minimized in meter-calibration facility—J.J.S. Shen and 
V.C. Ting 
Reference temperature for petroleum volume corrections questioned— 
Hazim S. Al-Najjar and Wada’a T. Abbodi 
Calculation defines uncertainty of unaccounted-for gas—Roger Norman 
and Peter Jepson 
Gas-compression equations evaluated—Nils-Erik Hannisdal 
Orifice-meter accuracy—1: Chevron facility focused on commercial 
orifice-meter research—Emrys H. Jones Jr. and Ken R. Ferguson .. 7-27 
Orifice-meter accuracy—conclusion: Research yields precise 
uncertainty equations—Emrys H. Jones Jr. and Ken R. Ferguson... 8-3 


Multiphase flow 
Program calculates pressure gradient in two-phase flow—A.M. 


Offshore tests set for multiphase pipeline projec’ 
New presssure-drop, holdup equations agree with field data—John A. 
Barnette 


Offshore 

Pipeline abrasion coatings survive extended bottom tow—R.J. Brown 3-2 

Offshore tests set for multiphase pipeline project - 

OFFSHORE REPORT. Scapa field produces through complex subsea 
system—T.L. Hull and S.G. Dalziel 

OFFSHORE REPORT. Dutch field developed with directionally drilled 
pipe lay—L.J. Tebboth 

Gulf of Mexico pipelines heading into deeper waters—Warren R. True 

ANNUAL PIPELINE REPORT. First offshore Alaskan Arctic pipelines 
nearing completion for Endicott fieid—J.A. Greene 

Timor Sea fields require innovative engineerig development—K.C. 
Hunter and R.A. Boyson 

S.E. Inde project provides peak shaving gas for BGC—R.B. Gilbert... 

Dynamic model predicts slugging flow effects in offshore production 
facility—D.C. Mackay 

Gulf pipeline lowered while in service—J.T. Powers 


Practices 
Calculation defines uncertainty of unaccounted-for gas—Roger Norman 
and Peter Jepson 


Stations 
ARCO oil line to allow north or south flow 


Storage 
Charts give vapor loss from internal floating-roof tanks—S. Sivaraman 


Optical triangulation measurements accurately calibrate liquid-storage 
tanks—S. Sivaraman and X. Delaitre 
CO.-removal reduces pipeline corrosion at two storage sites—Thomas J. 


OTHER TRANSPORTATION 


Tankers and Barges 
Iran, Iraq escalate tanker war in Persian Gulf 
Toll of vessels, lives mounts in Persian Gulf war... 
Offshore California tanker ban opposed 


Terminals 
Pipeline scada upgrade uses satellite terminal system—Wayne Conrad 
and Joseph R. Skovrinski - 
Hawaiian refinery places offshore terminal in service.................000 3-30 


TRANSPORTATION GENERAL 
More regs considered for pipeline personnel 
ARCO oil line to allow north or south flow 


Proposed Lines and Expansion 
FERC okays Florida gas pipeline project 
Seagull line to add owners, capacity 
N. Sea due first common carrier line 
Al! American crude line ready to begin fill 
Enron-Sonat venture seeks to transport Mobile Bay gas 
U.S. Northeast gas demand triggers projects 
TAGS project needs markets outside Japan 
Gas lines plan to expand, extend U.S. service 
Alberta-S. California gas pipeline proposed 
Amoco; Seagull plan gas pipeline off Texas 
Gas pipeline scheduled in South Texas 
Citrus asks FERC to approve gas line from Mobile Bay 
Two more U.K. North Sea gas lines proposed 
New pipeline to boost oil flow from Wytch Farm field.. 
Coastal units plan Wyoming-California gas line 
IGT: Phasing TAGS could make project viable 
Pipeline project to hike Canadian ges exports 
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Proposals still not sorted out for new U.S. Northeast gas lines—Patrick 


Mobile Bay area spawns third plan for natural gas pipeline... w 9-7 
Iraq lets contract for oil export line to Red Sea 

Northern Border to expand, extend gas pipeline system 

Asia to see major pipelines in near future—Daniel R. Friedman 

BLM may seek Texas route switch for All American 


REFINING 


ANALYSIS, Methods of 
Equation of state estimates liquid densities—Clayton P. Kerr 
Method predicts surface tension of petroleum fractions—Jose Vicente 


ASPHALT 
Deasphalted oils acceptable FCC feed in Europe—Jacques Bousquet 
and Thierry Laboural 


CALCULATOR/COMPUTER PROGRAMS 
Saybolt Universal viscosity converted to kinematic—Carlos Anaya and 
Oscar Bermudez 
Program finds vessel tower's first natural period of vibration—Ray 
Yarbrough 
Program produces wide range of distillate properties—Paul Huggins.. 11-30 


CATALYSIS, CATALYSTS (Also see Cracking, Catalytic) 

New concept measures catalyst performance—Raymond W. Mott 

Catalysts have large effect in refinery-process economics—M. M. van 
Kessel, R. H. van Dongen, and G.M.A. Chevalier 

Vanadium poisoning effect on catalyst isoiated—Frank J. Elvin 

REFINING/GAS PROCESSING TECHNOLOGY REPORT. Octane 
catalysts raise heat of cracking, reduce coke make—Ernest L. 
Leuenberger and Linda J. Wilbert 

Two new cracking catalysts are developed for TCC process—C.D. 
Anderson, L.L. Breckenridge, R.G. Bundens, F.G. Dwyer, and J.A. 


Commercial runs show TiO, Claus catalyst retains activity—J. 
Nougayrede, A. Philippe, E. Quemere, and R. Vermeersch 

WORLDWIDE CATALYST REPORT. More specialization coming from 
catalyst suppliers—Richard A. Corbett 

Techniques curb catalyst deactivation at sulfur plant—A. Johnson, T.R. 
Edwards, and M.F. Miller 

Sulfiding agent decomposition temperature has little catalyst effect— 
Charles Bryson and Bob Christman 11 


COGENERATION 
Cogeneration thrives in U.S. despite lower oil, gas prices—Rick Hagar 
and Bob Williams 
U.S. cogeneration projects announced at yearend 1986 
FERC to conduct hearings on issues in cogeneration 


COKING 
REFINING/GAS PROCESSING TECHNOLOGY REPORT. Octane 
Ceialysts raise heat of cracking, reduce coke make—Ernest L. 
Leuenberger and Linda J. Wilbert 
Delayed coking is topic of experience exchange 


CONSTRUCTION 
WORLDWIDE CONSTRUCTION REPORT. Refineries—Ailleen Cantrell 4-13 
WORLDWIDE CONSTRUCTION REPORT. Refineries—Ailleen Cantrell 10-26 


CORROSION 
Anticorrosion technology demonstrated at Polish refinery—A.J. 
Szyprowski, J. Olszewska, and J. Szum 
Condensate corrosion control improves boiler reliability—William E. 


COSTIMATING, Quarterly 
Quarterly costimating: How indexes have changed—Gerald L. Farrar. 1-5 
Quarterly costimating: How indexes have changed—G.L. Farrar 
Quarterly costimating: How indexes have changed—Gerald L. Farrar.. 
Quarterly costimating: Nelson indexes change names 


COSTS 
European resid desulfurization costs updated—R. J. Ellis, R. Arguile, 
P. L. Bocca, A. Campobasso, A. Cerase, K. Isker, G. J. Waller, and 


Method derives production costs of refined products—Fabio Bernasconi 2-9 27 
Catalysts have large effect in refinery-process economics—M. M. van 

Kessel, R. H. van Dongen, and G.M.A. Chevalier . 55 
REFINING/PETROCHEMICAL REPORT. Tougher diesel specs could 

force major refining industry expenditures—Richard A. Corbett - 56 
New cyclone replacement saves Champlin costs 28 
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Better system design reduces heat-exchanger fouling costs—E. 
Kotjabasakis and B. Linnhoff 


COSTS (Nelson Cost Indexes) by G. L. Farrar 
Nelson Cost Index 
Nelson Cost Index 
Nelson Cost Index 


Nelson Cost Index 

Nelson Cost Index 
Nelson-Farrar Cost Index 
Nelson-Farrar Cost Index... 
Nelson-Farrar Cost Index 


CRACKING, Catalytic 

Mix temperature control enhances FCC flexibility in use of wider range 
of feeds—Jean Louis Mauleon and Jean Bernard Sigaud 

Vanadium poisoning effect on catalyst isolated—Frank J. Elvin 

Deasphalted oils acceptable FCC feed in Europe—Jacques Bousquet 
and Thierry Laboural 

NPRA Q&A—1: Demand surge sparks gasoline production process 
discussions 

New cyclone replacement saves Champlin costs 

Promoted combustion improves FCCU flexibility—Lawrence L. Upson 
and Hans van der Zwan 

Model predicts yields from ethane-propane cocracking—Tom C. Tsai, 
Zou Renjun, and Zou Jin 


CRUDES 
NPRA Q&A—2: Crude and vacuum-unit operations examined 
Several approaches can upgrade California heavy crudes—D.G. Chapel, 
Robert E: Brown, David D. Cobb, and D. L. Heaven 


DISTILLATION (Also see Fractionation) 
NPRA Q&A—2: Crude and vacuum-unit operations examined 
Adding hydrogen donor to visbreaking improves distillate yields—A.S. 
Bakshi and |.H. Lutz 


Program produces wide range of distillate properties—Paul Huggins.. 


ENERGY CONSERVATION 
Supervisory fuel-gas compressor controis save energy in hydrogen 
purification unit—James W. Hobbs 


EQUIPMENT 
Laser-optic instruments improve machinery alignment—Heinz P. Bloch 


FORECASTS, TRENDS, STATISTICS, SURVEYS 

EPA eyes more moves hiking costs—Michael Obel 

U.S. refiners differ on outlook for 1987 profits 

REFINING/PETROCHEMICAL REPORT. Product demand surge keeps 
leaner U.S. downstream humming—Richard A. Corbett 

REFINING/PETROCHEMICAL REPORT. Tougher diesel specs could 
force major refining industry expenditures—Richard A. Corbett 

REFINING/PETROCHEMICAL REPORT. Annual refining survey— 
PMN GINO co toon a icsnnad oss ossoedsnis wa ocsassnaiascesatsepsvactenesdne’ 

West European refiners watch margins, build unleaded sales—Roger 
Vielvoye 

NPRA: Big jolt lies in new diesel regs 

WORLDWIDE CONSTRUCTION REPORT. Refineries—Ailleen Cantrell 

Refiners might have to divert oil, pay SPR fees 

WORLD PETROLEUM CONGRESS REPORT NO. 1. Adjustment of 
worldwide refining capacity is not over yet—Fereidun Fesharaki and 
David T. Isaak 

Oil exporters push downstream ventures in consuming nations 

WORLD PETROLEUM CONGRESS REPORT NO. 2. Refiners around the 
world must cope with changing markets, environmental regulations 

Changes due for Japanese refining/marketing ... 

Tariff seen reducing U.S. refining output 

U.S. refiners, marketers look healthy early in summer season . 

Thai downstream, upstream projects reviving 

More refinery shutdowns predicted in France 

U.S. refiners scramble to protect margins cut by crude price jump—Bob 


EPA's volatility cuts to depress butanes markets 
Market forces will make European residual oi! desulfurization 
investment improbable—R.J. Ellis, R. Arguile, P. L. Bocca, A. 
Campobasso, A. Cerase, K. Isker, G.J. Waller, and G. Origoni 
U.S. refiners adjust gasoline specs to demand 
WORLDWIDE CATALYST REPORT. More specialization coming from 
catalyst suppliers—Richard A. Corbett 10-5 
WORLDWIDE CONSTRUCTION REPORT. Refineries—Ailleen Cantrell 10-26 
U.S. refining 1990 outlook: profitability, stability 11-2 
WORLDWIDE REPORT. Worldwide refining—Ailleen Cantrell 
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FUELS, Diesel 

REFINING/PETROCHEMICAL REPORT. Tougher diesel specs could 
ferce major refining industry expenditures—Richard A. Corbett 

NPRA: Big jolt lies in new diesel regs 

Higher severity HDT needed for low-sulfur diese-—D.C. McCulloch, 
M.D. Edgar, and J.T. Pistorius 

Diesel aromatics difficult to reduce—Jack R. Yoes and Mehmet Y. Asim 

Higher diesel quality would constrict refining—George H. Unzelman . 


FUELS, Gasoline 

Ethanol gasoline impediments lifted 

Colorado eyes gasoline oxygenates—Michael Obel .. 

Ethanol factor in Lovington refinery sale accord 

Air quality concerns buoy hopes for U.S. makers of alcohol fuels—Bob 
Williams and Michael Obel..................:cscccscssscssceseseeseeseesseeee 

Brazil, others promote alcohol fuels 

NPRA Q&A—1: Demand surge sparks gasoline production process 
discussions 

Methyl tertiary butyl ether production grows dramatically——Bill Ludlow 

California pushes methanol for energy security 

Refiners fear states’ oxygenates use mandates... 

Colorado launches early testing of oxygenates 

U.S. refiners adjust gasoline specs to demand ... 

Amoco: Gasohol bad energy, pollution fix 

Methanol fuel programs move ahead in 2 states 

GPA: Gasoline Rvp reduction could jolt U.S. gas processing 


FUELS, General 
REFINING/PETROCHEMICAL REPORT. Product demand surge keeps 
leaner U.S. downstream humming—Richard A. Corbett 


HEAT TRANSFER 
Better system design reduces heat-exchanger fouling costs—E. 
Kotjabasakis and B. Linnhoff. 


HYDROCRACKING 
NPRA Q&A—3: Hydrocracking process requirements discussed 
Syncrude to install two record capacity hydrocracker units 


HYDROGEN 
Adding hydrogen donor to visbreaking improves distillate yields—A.S. 
Bakshi and 1.H. Lutz 
NPRA Q&A—conclusion: Refiners seek improved hydrogen production 


INSTRUMENTATION, Control 

COMPUTER SYSFEMS/SOFTWARE REPORT. Advanced techniques 
improve process contro\—Richard A. Corbett 

Supervisory fuel-gas compressor controls save energy in hydrogen 
purification unit—James W. Hobbs. 

REFINING/GAS PROCESSING TECHNOLOGY REPORT. Advanced 
system controls catalytic reformer unit at Texaco Canada—Mark 
McPherson, John E. Crosby, Michael C. Delaney, and Tom Badgwell 


MAINTENANCE 
Laser-optic instruments improve machinery alignment—Heinz P. Bloch 
Program finds vessel tower's first natural period of vibration—Ray 


OCTANES 
REFINING/GAS PROCESSING TECHNOLOGY REPORT. Octane 
catalysts raise heat of cracking, reduce coke make—Ernest L. 
Leuenberger and Linda J. Wilbert 
Methy! tertiary butyl ether production grows dramatically—Bill Ludlow 


PLANT CLOSURES 
Quaker State to close refinery, may revamp other plants 


PLANT EXPANSION 
New cyclone replacement saves Champlin costs 
Indian Oil adds capacity, hydrocracker 
Esso to boost capacity of Thai refinery 
Thai refinery expansions, upgrades continue 
More plans surface for Thai refinery projects 
Fina, Total bring on line commercial TAME piant in U.K. . 
Syncrude to install two record capacity hydrocracker units. 


PLANTS, General 
Ethanol factor in Lovington refinery sale accord 
Navodari refinery now Romania’s biggest 


POLLUTION CONTROL 
Pretreatment scheme eases waste-water biotreatment—A.A. Eseuier, 
P.L. Zuideveld, and C.D.A. Pauluis 
Higher diesel quality would constrict refining 


PROCESSES 
Improved process disproportionates toluene at Fina’s refinery in Port 
Arthur, Tex.—Kevin P. Menard 











Deasphalted oils acceptable FCC feed in Europe—Jacques Bousquet 
and Thierry Laboural 

Adding hydrogen donor to visbreaking improves distillate yields—A.S. 
Bakshi and |.H. Lutz 

Model predicts yields from ethane-propane cocracking—Tom C. Tsai, 
Zou Renjun, and Zou Jin 





REFORMING, Catalytic 
REFINING/GAS PROCESSING TECHNOLOGY REPORT. Advanced 
system controls catalytic reformer unit at Texaco Canada—Mark 
McPherso.:, John E. Crosby, Michael C. Delaney, and Tom Badgwell 5-25 


RESEARCH 
Modified method measures bromine number of heavy fuel oi!s—D.J. 
Ruzicka and K. Vadum 
Method predicts surface tension of petroleum fractions—Jose Vicente 





Molecular weight of heavy-oil fractions from viscosity—Mohammad R. 
Riazi and Thomas E. Daubert 


RESID/HEAVY OIL PROCESSING 

European resid desulfurization costs updated—R. J. Ellis, R. Arguile, 
P. L. Bocca, A. Campobasso, A. Cerase, K. Isker, G. J. Waller, 
and G. Origoni 

Mix temperature control enhances FCC flexibility in use of wider range 
of feeds—Jean Louis Mauleon and Jean Bernard Sigaud 

Price plunge dims outlook for Canadian heavy crude 

Modified method measures bromine number of heavy fuel oils—D.J. 
Ruzicka and K. Vadum 

Several approaches can upgrade California heavy crudes—D.G. Chapel, 
Robert E. Brown, David D. Cobb, and D.L. Heaven 





SAFETY 


Program finds vessel tower's first natural period of vibration—Ray 
Yarbrough 





STORAGE 
Charts give vapor loss from internal floating-roof tanks—S. Sivaraman 
Reference temperature for petroleum volume corrections questioned— 
Hazim S. Al-Najjar and Wada’a T. Abbodi 
EPA details planned rule on underground tanks 
Optical triangulation measurements accurately calibrate liquid-storage 
tanks—S. Sivaraman and X. Delaitre 


SULFUR 
European resid desulfurization costs updated—R. J. Ellis, R. Arguile, 
P.L. Bocca, A. Campobasso, A. Cerase, K. Isker, G.J. Waller, 
and G. Origoni 
CGPA/CGPSA Sulfur Q&A—1: Canadian group examines sulfur-recovery 
operations 
CGPA/CGPSA panel—conclusion: Sulfur plant operations experience 








Higher severity HDT needed for low-sulfur diese-—D.C. McCulloch, 
M.D. Edgar, and J.T. Pistorius 
WORLDWIDE CONSTRUCTION REPORT. Sulfur—Ailleen Cantrell 
Commercial runs show TiO. Claus catalyst retains activity—J. 
Nougayrede, A. Philippe, E. Quemere, and R. Vermeersch 
Market forces will make European residual oil desulfurization 
investment improbable—R.J. Ellis, R. Arguile, P.L. Bocca, A. 
Campobasso, A. Cerase, K. Isker, G.J. Waller, and G. Origoni 
WORLDWIDE CONSTRUCTION REPORT. Sulfur—aAilleen Cantrell 





WASTE DISPOSAL 
Phillips unit pushes use of hazardous waste incinerator 
Pretreatment scheme eases waste-water biotreatment—A.A. Esener, 
P.L. Zuideveld, and C.D.A. Pauluis 
Bioremediation demonstrated at hazardous waste site—Richard Sloan 9-14 
Land treatment is viable technology for reducing petroleum-waste 
toxicity and migration potentia-—Raymond C. Loehr, John R. Ryan, 
and J. Eldon Rucker 





WATER 


Pretreatment scheme eases waste-water biotreatment—A.A. Esener, 
P.L. Zuideveld, and C.D.A. Pauluis 








PETROCHEMICAL 





COSTS 
B.C. ammonia plant aims for low costs = 
ANNUAL PETROCHEMICAL REPORT. Hydrogen-rich offgases can 
reduce ammonia production costs—T.A. Czuppon and J.M. Lee.... 
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EQUIPMENT 
Aluminized ethylene furnace tubes extend operating life—Lyle F. 
Albright and W.A. McGill 


ETHYLENE 

Idemitsu’s Chiba ethylene plant proves modern technology—Raymond 
Orriss and Hiroshi Yamaguchi 

Texaco to restart Texas ethylene unit 

Aluminized ethylene furnace tubes extend operating life—Lyle F. 
Albright and W.A. McGill 

ANNUAL PETROCHEMICAL REPORT. Petrochemical producers regain 
strength—Richard A. Corbett 9-7 

China's ethylene capacity shows big 2 year gain 


FORECASTS, TRENDS, STATISTICS, SURVEYS 
Sabic foresees growth in methanol demand 
Soviets step up petrochem production 
Indonesian piant sets world mark for ammonia output 
REFINING/PETROCHEMICAL REPORT. Product demand surge keeps 
leaner U.S. downstream humming—Richard A. Corbett 
Saudis aim for bigger slice of petrochem market 
WORLDWIDE CONSTRUCTION REPORT. Petrochemicals—Ailleen 


Growth in volume, profits seen for U.S. petrochemicals—Bob Williams 7-20 
ANNUAL PETROCHEMICAL REPORT. Petrochemical producers regain 
strength—Richard A. Corbett 
WORLDWIDE CONSTRUCTION REPORT. Petrochemicals—Ailleen 
Cantrell .... 
U.S.-Soviet scope for petrochem work vast 








INSTRUMENTATION, Control 
Canadian petrochemical plant automates pipeline system for greater 
control, flexibility—Umed Dugar 


PLANTS 

Shell plans higher olefins output hike at Louisiana plant 

Pequiven slates petrochem plants in East Venezuela 

Du Pont slates sale of HDPE business in U.S 

B.C. ammonia plant aims for low costs 

Idemitsu's Chiba ethylene plant proves modern technology—Raymond 
Orriss and Hiroshi Yamaguchi 

World class MTBE facility proposed near Edmonton 

New chemical company plans to buy Texas Gulf Coast plants... 

Texas chemical plants due expansions 

New ammonia plant on stream in Netherlands... 

Texaco to restart Texas ethylene unit 

Three MTBE plants will be built in Spain 

Saudi Arabia starts up big Jubail ammonia plant... 

Sabic unit's butene-1 plant starts up at Jubail 

Pemex completing petrochem complex 

Soviets plan big petrochemical plant 

Rerating increases petrochem capacity for Saudi company 





PLANT PRACTICES 
Reversed split coil improves ethylene yields—Patrick M. Plehiers and 
Gilbert F. Froment 


PROCESSES 
Idemitsu’s Chiba ethylene plant proves modern technology—Raymond 
Orriss and Hiroshi Yamaguchi 
Reversed split coil improves ethylene yields—Patrick M. Plehiers and 
Gilbert F. Froment 
ANNUAL PETROCHEMICAL REPORT. Hydrogen-rich offgases can 
reduce ammonia production costs—T.A. Czuppon and J.M. Lee.... 9-7 


WASTE DISPOSAL 
Bioremediation demonstrated at hazardous waste site—Richard Sloan 9-14 
Land treatment is viable technology for reducing petroleum-waste 

toxicity and migration potential—Raymond C. Loehr, John R. Ryan, 
and J. Eldon Rucker 














INTERNATIONAL 





ABU DHABI 
Iran, lraq air strikes threaten Abu Dhabi field, gulf trading 
ADCO to cut 1987 Abu Dhabi outlays, staff 


ADRIATIC SEA 
Elf completes Adriatic horizontal drilling 


AEGEAN SEA 
Greece not seeking N. Aegean group’s assets 


ALBANIA 
Albania pressing to turn lagging oil production around 


25 
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24 
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ALGERIA 
Panhandle Eastern to resume imports of LNG 


ANGOLA 
Increased spending seen boosting oi! output in Angola 


ARCTIC 
Panarctic plans two more shipments of Arctic Islands oil 
Panarctic schedules another Arctic crude shipment 


ARGENTINA 
Field development okayed off Argentina 
A review of Argentina's sedimentary basins—Dr. Juan Carlos Pucci... 
Argentina seeking exploration work bids on 30 blocks 
More development likely off Argentina 
Companies seek contract areas in Argentina 
Oil field off Tierra del Fuego under development—Michel Contie 


ASIA (General) 
Asia to see major pipelines in near future—Daniel R. Friedman 
South Asia to surpass all predictions—Roger R. Alahakkone 


AUSTRALIA 

Pipeline rupture—1: Postrupture analyses reveal probable future line 
failures—T. N. Baker, G. G. Rochfort, and R. N. Parkins 

Pipeline rupture—2: Studies of line failure focus on cracking 
conditions—T. N. Baker, G. G. Rochfort, and R. N. Parkins 

Pipeline rupture—conclusion: Stress corrosion cracking studies prompt 
changes in pipeline operating conditions—T. N. Baker, G. G. 
Rochfort, and R. N. Parkins 

Australia seeks work program bids for 13 permit areas .. 

Australia again considers deregulation 

Esso plans to purchase Aussie onshore producer... 

Australian oil field unemployment soars 

Australia Senate kills resource rent tax 

Australia lifts oil price, allocation regulations .... 

Australia lets seven permits in Gippsland basin 

Cooper-Eromanga basin operators redefine roles 

Exploration due near old Aussie oil strike 

Australia’s exploration outlook Mixed.............:.ccccccccseeeseeeeeeseteneenee 

Cooper/Eromanga basins hydrocarbon potential—S. |. Mackie 


Australian combine spuds first foreign onshore China test .... 

Hamilton buy to give BHP European foothold 

Australia lets Challis, exploration permits 

Reflux-exchange process lifts propane recovery at Aussie site—D.I. 
Limb and B. A. Czarnecki 

Goodwyn field due on stream in 1993 


AUSTRALIA (Offshore) 
Drilling/production action reviving off Australia 
Bids sought for 11 areas off Australia 
Timor Sea fields require innovative engineering development—K.C. 
Hunter and R.A. Boyson 
Development begins for small oil fields off Western Australia... 
Second field in Timor Sea due development 
Esso-BHP team to develop small Bass Strait field. 
Bond hikes oil reserves for Australian field 


AUSTRIA 
Marathon to sell its West German affiliate to Austria 


BANGLADESH 
Gas area yields first oil discovery in Bangladesh 
First oil strike in Bangladesh begins flow 
Seimitar due Surma basin acreage in Bangladesh 


BARENTS SEA 
Norway government, operators press search in Barents Sea frontier— 
Roger Vielvoye 
Barents Sea discoveries elude Soviets 
Interest in Spitsbergen search renewed 
Soviets disclose Barents Sea oil, gas discoveries.. 
Soviets probe northern reaches of Barents Sea 


BELGIUM 
Chevron sells Belgian refinery, DUC stake 
Distrigaz inaugurates 600 MMcfd LNG terminal 


BRAZIL 
Petrobras sets offshore mark, test Amazon oil 
Brazil, others promote alcohol fuels 
Brazil breaks own water depth record 
Brazil due Merluza gas by yearend 1989 
Petrobras reports its third Upper Amazon discovery . 
Brazil's Albacora field flow climbs to 7,550 b/d 


BRAZIL (Offshore) 
Brazil breaks own water depth record 
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BURMA 
Offshore Burma: Exploration hydrocarbon habitat—Theodor Orasianu 
and Genevieve Craig 


CABINDA 
Agip negotiating for stake off Cabinda 


CANADA 

Agency details dramatic downturn in Canada... 

Alberta loan will assist Syncrude project 

Canadians hit FERC passthrough ruie 

Production from Canadian oil sands on the rise... 

Canada’s goals: industry revival, e:iergy security .. 

Canada allows first local bypass for natural gas 

Wildcat probes B.C.’s Paleozoic rocks—John C. McCaslin. 

Canadian spending to slow despite incentives. 

Canadian Arctic gas line seen a decade away 

Syncrude Canada plant expansion progressing 

CGPA/CGPSA Sulfur Q&A—1: Canadian group examines sulfur-recovery 
operations 

B.C. ammonia plant aims for low costs 

Shell delineating large gas/condensate field in Alberta. 

Petro-Canada eyes Terra Nova oil development 

Alberta’s ERCB to abandon oil proration system... 

Husky revamps Canadian oil upgrader project 

Canada to step up foreign aid in petroleum 

Pilot tests of tar sand process completed 

CGPA/CGPSA panel—conclusion: Sulfur plant operat 

Illegal dumping charged in Beaufort Sea .. 

Alberta board moves to push gas exports 

Canadian aid program draws mixed reactions 

World class MTBE facility proposed near Edmonton 

Alberta ponders action against Ontario gas rule 

TransCanada offers $4.3 billion for Dome Petroleum... 

Canada’s NEB licenses more gas exports to U.S......... 

Canadian drilling to dip as slump flattens. 

Price plunge dims outlook for Canadian heavy crude 

Amoco Canada agrees to buy troubled Dome 

Imperial increases budget 15%, hikes W. Canada activity 

Amoco assurances required in Dome purchase 

Alberta’s Keg River reef play expanding 

Mobil to shift U.S., Canadian main offices 

Dome not required to unveil sale terms 

Canada’s industry grants program to begin in July... 

Gulf wrapping up tentative plans for Amauligak 

Rising prices brighten Cold Lake outlook 

REFINING/GAS PROCESSING TECHNOLOGY REPORT. Advanced 
system controls catalytic reformer unit at Texaco Canada—Mark 
McPherson, John E. Crosby, Michael C. Delaney, and Tom 
Badgwell 

Creditors threaten suits over Amoco’s Dome bid 

Canadians combine steam drive, horizontal well—G. Alan Petzet...... 

Unexpected field corrosion leads to new monitoring with revised 
predictive model—B.D. Comeau and C.J. Marsden 

Syncrude to expand Alberta oil sands plant if 

Canadians to keep battling FERC ruling on gas imports 

Alberta-S. California gas pipeline proposed 

Amoco Canada to sell shares if it buys Dome.. 

Amoco to expand Alberta gas flood 

Alberta fails to replace 1986 oil, gas production ... 

Canada to end drilling ban off British Columbia 

Bank seeks to block Amoco-Dome deal 

Deep finds heat up Saskatchewan play 

BP plans to expand heavy oil project in Alberta.. 

Canada to probe U.S. gas import ruling 

Total boosts holdings in Italy, Canada 

Court order blocks disclosure of bids for Dome takeover 

Canada’s frontier development sans stalled by low oil prices, political 





Panarctic plans two more shipments of Arctic Islands oil .. 

British Gas to raise stake in Bow Valley 

Pipeline project to hike Canadian gas exports. 

Amoco vows to pay $1 billion Dome debt ’ 

Pipelines in muskeg—1: Muskeg pipeline research yields big cost 
savings—S.L. Couperthwaite and R.G. Marshall 

More Canadian gas destined for U.S.............ccscsseseeesenseesenseeeees 

Page advances critical Saskatchewan waterfiood .... 

Shell plans oil sands expansion in northern Alberta 

Pipelines in muskeg—conclusion: Geotextile pipeline-weight design is 
advanced—S.L. Couperthwaite and R.G. Marshall 

Court declines to head off Amoco-Dome deal 

Canadian oil sands and frontier boost urged 

Canada moves to allow increased gas exports.... 

Industry groups urge Canadian-U.S. gas treaty... 

Unit of TransCanada aims to step up gas sales 











Panarctic schedules another Arctic crude shipment 

Petro-Canada steps up spending plans 

Canadian petrochemical plant automates pipeline system for greater 
control, flexibility—Umed Dugar 

U.S.-Canada pact to ease reins on energy trade... 

Canada’s frontier outlook brightens 

Esso Canada to buy all Sulpetro assets for $680 million 

Dry gas seals—1: TransCanada tests oil-less seals in centrifugal 
compressors—R.P. Lancee 

Saskatchewan gets heavy oil project .... 

Alberta, Manitoba hait gas price war 

Alberta pipeline expansion, conversion moves heavy oil to Canadian and 
U.S. markets—T.M. Zboya and J.R. Zakowski 

Dry gas seals—conclusion: Compressor run benefits with dry seais, 
magnetic bearings—R.P. Lancee 

Suncor sets sight on resumption of oil sands operation 

Dome board accepts increased bid by Amoco 

Count of active rigs drops in Canada 

Alberta case goes against limited partners 

Alberta to hike royalty on low priced gas 

Devonian strikes spark Williston play—G. Alan Petzet. 

British Gas withdraws Bow Valley offer 

Restructuring advances in Canadian industry... 

Petro-Canada group gauges oil at well on Grand Banks. 

New England to seek more Canadian gas. 

Gas rules, deep, heavy oil plays making Saskatchewan attractive 

Production eyed in British Columbia, Albertz gas finds 

Syncrude to install two record capacity hydrocracker units.. 

Canada unit sale seen in Texaco settlement plan 

Heavy oil-water emulsion line tests successful 

Governments okay Amoco’s takeover of Dome 


CANADA (Offshore) 

Driiling programs hit roadblock off Nova Scotia 

Canadian Beaufort due first field development 

OFFSHORE REPORT. Beaufort Sea drilling—1: Oil-based mud reduces 
borehole problems—C.A. Johancsik and W.R. Grieve 

Beaufort Sea drilling—conclusion: Solids control evaluated during oil- 
based-mud drilling—C.A. Johancsik and W.R. Grieve 

Canada to end drilling ban off British Columbia 

Hopes high for search off western Canada—John C. McCaslin... 

Gulf Canada begins final Amauligak delineation 


CHINA 

China aims to press production gains 

U.S.S.R., China pace Communist oil production gain 

Hainan Island due first test by foreign combine 

China contract terms seen improving 

Big Shengli field aids increase in Chinese oil flow . 

China steps up production of oil, coal, power 

New pools boost reserves in China’s Karamay oil field ... 

EIA: 5.5 million b/d possible in China 

China hikes oi! output; many fields contribute 

Communist countries show gains in total oi! production .... 

High altitude line poses problems in Southwest China 

China eyes big offshore oil flow hike 

‘Rolling snowball’ method doubles Shengli oi! output. 

China's ethylene capacity shows big 2 year gain 

Potentially serious energy woes seen for China 

China stressing refining technology 

Australian ce“nbine spuds first foreign onshore China test 

Asia to see major pipelines in near future—Daniel R. Friedman 

U.S.S.R./CHINA REPORT. Western Siberia will be a key to Soviet plans 
to boost hydrocarbon production 

U.S.S.R./CHINA REPORT. China technology, equipment market grows 
as oil, gas sectors keep expanding—James F. Wong 

U.S.S.R./CHINA REPORT. Nuclear steam generation for a Shengli field 


EOR?—W. Frohling, K. Kugeler, R.D. Stoll, F. Schwarzkopp, Zhong 
12-7 


Daxin, and Ye Daxin 


CHINA (Offshore) 
China's offshore oi! production rising 
Amoco, Japanese test two oil strikes in South China Sea . 
Amoco tests strike in South China Sea 
Two oil fields eyed for development off China 
Development eyed on contract areas off China 
China eyes big offshore oil flow hike 
Amoco takes more acreage off China 
Interest revived in Offshore China area—T.J. Howell 


COLOMBIA 
Amoco presses Colombian Amazon hunt 
Oxy Colombia to boost Cano Limon flow 


CUBA 
Number of Cuban oil fields inching up 
Cuba struggling to achieve 40,000 b/d oil production goal 
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DENMARK 
Chevron sells Belgian refinery, DUC stake 


ECUADOR 
Fifteen wildcats planned in Ecuador in 1987 
Earthquake halts Ecuador's crude production .... 
Ecuador to restart oil flow via spur line 
Ecuador asking for bids on six blocks 
Wet weather siows Ecuadorian line repair 
Low cost platforms to probe off Ecuador 
Unitization eyed for long field in Ecuador 


EGYPT 

Oil gauged at Western Desert wildcat 

Egyptian acreage yields two more discoveries 

ANNUAL PIPELINE REPORT. N. Africa line brings waxy crude to 
terminal—John P. Holgate 

MIDDLE EAST REPORT. New pipelines in Egypt’s Western Desert spur 
exploration activity in that area—Roger Vielvoye 

Structural geometry and synrift sedimentation in an accommodation 
zone, Gulf of Zuez, Egypt—Dana Q. Coffield and John L. Smale... 12-21 


EUROPE (General) 

European resid desulfurization costs updated—R. J. Ellis, R. Arguile, 
P. L. Bocca, A. Campobasso, A. Cerase, K. Isker, G. J. Waller, 
and G. Origoni 

West European refiners watch margins, build unleaded sales—Roger 


Kuwaitis expand further into European gasoline retailing 

Deasphalted oils acceptable FCC feed in Europe—Jacques Bousquet 
and Thierry Laboural 

Large European oil concerns split on spending 

Europe well fixed for gas supplies until end of century 

Market forces will make European residual oi! desulfurization 
investment improbable—R.J. Ellis, P.L. Bocca, A. Campobasso, A. 
Cerase, K. Isker, G.J. Waller, and G. Origoni 

Study sees new flap over Soviet gas to Europe 


FINLAND 
Finns due big volumes of Soviet oil, gas 
Finland, U.S.S.R. reach oil trade accord 


FRANCE 
Paris basin paces French exploration/development work 
Triton France—the evolution of a successful exploration venture in the 
Paris basin 
Offshore tests set for multiphase pipeline project 
More refinery shutdowns predicted in France 
Total boosts holdings in Italy, Canada 


GABON 
Triton and Sun acquire blocks off Gabon coast 
OFFSHORE REPORT. Elf Gabon speeds workovers with special vesse-— 
Luc Ondo Obame and J.C. Sutcliffe 
Tenneco starts oil flow, gets more acreage off Gabon 
Shell Gabon plans to develop largest Gabon onshore oil field 


GHANA 
Amoco nits sign exploration pacts in Somalia, off Ghana 


GREECE 
Greece not seeking N. Aegean group’s assets 


GUATEMALA 
Guatemala—1: Petroleum evaluation of Peten basin—Nigel Banks and 
Miguel Angel Carballo 
Guatemala—2: More seismic key to Peten basin potential—Nigel Banks 
and Miguel Angel Carballo 


GUINEA 
Guinea moving ahead—J. Stoecklin 


INDIA 
India’s state oil companies due key loans 
India accelerates Gandhar, Narimanan work... 
India’s ONGC, OIL set spending plans 
ONGC due tracts in Konkan-Kerala basin off Southwest India .. 
india to start Gandhar field work in 1988 
Drillship made in India joins ONGC fleet 
Indian Oil adds capacity, hydrocracker 
India plans Cauvery basin drilling hike.. 
Wildcat off eastern India flows oil, gas 
Discoveries add up in India’s Cauvery basin 
Indian gas line due midstream changes as key markets stall... 
Chevron-Texaco gets 3 blocks off India 
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INDIA (Offshore) 
ONGC due tracts in Konkan-Kerala basin off Southwest India 
Wildcat off eastern India flows oil, gas. 


INDONESIA 

Indonesian plant sets world mark for ammonia output 

Arun plant—1: LNG plant ranks with world’s largest—Marie M. Naklie, 
Dudley P. Penick, L.A. Denton, and Ir. Kartiyoso 

Arun plant—conclusion: Indonesia’s Arun LPG plant production is 
unique in Far East markets—Marie M. Naklie, Dudley P. Penick, L.A. 
Denton, and Ir. Kartiyoso 

Development set for Indonesian field 

Flow resumed from old Indonesian oii fields .. 

Maxus unit tests strike off Indonesia 

Asia to see major pipelines in near future—Daniel R. Friedman 


IRAN 
Iran, lraq air strikes threaten Abu Dhabi field, gulf trading 
Iran, Iraq escalate tanker war in Persian Gulf 
Toll of vessels, lives mounts in Persian Gulf war 
iran exports will take years, says Soviet diplomat 
U.S. Senate votes ban on Iranian oil 
Congress moves to end all U.S. imports of Iranian oil... 
U.S. Navy hits Iranian platform complex 
Reagan orders a ban on U.S. imports from Iran 
Surplus Iranian oil plagues European prices—Roger Vielvoye 


IRAQ 
Iran, Iraq air strikes threaten Abu Dhabi field, gulf trading 
Iran, Iraq escalate tanker war in Persian Gulf 
Toll of vessels, lives mounts in Persian Gulf war 
Iraq lets contract for oil export line to Red Sea 


IRELAND 
BP to appraise 1983 oil discovery off Ireland 
Recent events may revive Irish hydrocarbon interest—D.M. Scanlon... 
Radical tax reforms to boost drilling off Irish coast 


ITALY 
Elf completes Adriatic horizontal drilling 
Total boosts holdings in Italy, Canada 
Montedison group starts flow from Vega field off Italy... 
Agip negotiating for stake off Cabinda 


JAPAN 
Idemitsu’s Chiba ethylene plant proves modern technology—Raymond 
Orriss and Hiroshi Yamaguchi 
Amoco, Japanese test two oil strikes in South China Sea 
Changes due for Japanese refining/marketing 
Japan gasoline sales rise, market shifts advance last year .. 
TAGS project needs markets outside Japan 
Japan eyes bigger state crude stockpile 


RDAN 
MIDDLE EAST REPORT. Activity, discoveries in Syria and Jordan are 
encouraging—Roger Vielvoye 


KUWAIT 
Kuwaitis expand further into European gasoline retailing 
Kuwait to probe mature foreign areas 


Oil exporters push downstream ventures in consuming nations ......... 5-11 


MIDDLE EAST REPORT. Kuwait focuses on refining, marketing 
Kuwait hikes stake in Spanish oil and chemical industries 


MALAYSIA 
Asia to see major pipelines in near future—Daniel R. Friedman 


MEXICO 
Pemex to acquire stake in Spanish refiner 
Pemex trying to kill well in Bay of Campeche 


Pemex completing petrochem RRO, 11-9 


MIDDLE EAST (General) 

MIDDLE EAST REPORT. New pipelines in Egypt's Western Desert spur 
exploration activity in that area—Roger Vielvoye. 

MIDDLE EAST REPORT. Saudis adjusting to lower production levels— 
Roger Vielvoye 

MIDDLE EAST REPORT. Discoveries to make North and South Yemen 
crude exporters—Roger Vielvoye 

MIDDLE EAST REPORT. Activity, discoveries in Syria and Jordan are 
encouraging—Roger Vielvoye 

MIDDLE EAST REPORT. United Arab Emirates expansion curtailed, but 
production still exceeds quota—Roger Vielvoye 

MIDDLE EAST REPORT. Qatar's offshore gas project gets under way— 
Roger Vie 
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MOROCCO 
Exploring Moroccan western Atlas basin with airborne gravity, magnetic 
survey data—Ahmed Demnati 


NETHERLANDS 
OFFSHORE REPORT. Dutch field developed with directionally drilled 
pipe lay—L.J. Tebboth 
New ammonia plant on stream in Netherlands. 


NEW ZEALAND ; 
Offshore Taranaki basin wildcat flows light oil and gas 
New Zealand drilling incentives under fire 
Petrocorp active in Maui area, Taranaki basin 
New Zealand issues petroleum licenses 


NIGERIA 
LNG project eyed for Bonny, Nigeria 
Nigeria marks its initial export of ammonia fertilizer... 
Nigerian LNG project aims for 1995 start-up 


NORTH SEA 

Statoil starts flow from Gullfaks field in North Sea 

N. Sea due first common carrier line 

U.K. North Sea gas developments progressing . 

N. Sea oil undermines OPEC price structure... 

North Sea development work awarded 

Southeast Forties oil field starts early production ... 

ROV service seen for subsea production tree 

Ekofisk jackup project delayed by bad weather ... 

Clyde field starts oil flow in North Sea 

Norwegian North Sea p’sns call for use of TLP 

Shell aims for cost savii. 5 in Troll development 

OFFSHORE REPORT. Sound guidelines keep Alwyn field N. Sea project 
On track—Damiel Pid.d.............cscccsscsssecssereeees 

OFFSHORE REPORT. Scapa field produces through complex subsea 
system—T.L. Hull and S.G. Dalziel 

OFFSHORE REPORT. Dutch field developed with directionally drilled 
pipe lay—L.J. Tebboth 

N. Sea development projects showing progress .. 

North Sea gets innovative hardware, strategy 

Statoil-tests strike in new N. Sea area... 

Escape chute developed for platforms 

Phillips delays Ekofisk jackup project again ... 

More development due in North Sea 

OFFSHORE NORTHERN EUROPE REPORT. Offshore northern Europe 
activity begins a slow recovery—Roger Vielvoye 

OFFSHORE NORTHERN EUROPE REPORT. New N. Sea projects 
designed for new economic environment—Roger Vielvoye 

OFFSHORE NORTHERN EUROPE REPORT. Development of new 
generation of subsea systems under way—Roger Vielvoye 

OFFSHORE NORTHERN EUROPE REPORT. North Sea operators look at 
every way possible to cut costs—Roger Vielvoye 6-29 

OFFSHORE NORTHERN EUROPE REPORT. V-fields due latest 
monitoring, control technology—Roger Vielvoye 

Three significant oil wells tested in North Sea 

Development eyed for two North Sea oil fields 

First phase of Ekofisk platform jacking finished 

Two more U.K. North Sea gas lines proposed... 

Shell asks approva: of Kittiwake development... 

Saga eyes TLP for Norwegian N. Sea project... 

Jacking operations complete in Ekofisk field .... 

More development plans advance in North Sea 

U.K. North Sea yields Eocene discovery 

Elf tests Superskuld in 1,000 ft of water 

S.E. Inde project provides peak shaving gas for BGC—R.B. Gilbert... 9-7 

Norway may limit offshore field development 

ANNUAL DRILLING REPORT. Single vent-line design selected for 
diverter system—F.K. Crawley and J.L. Thorogood 

Scottish agency sees N. Sea slump ending this year 

Recovery in North Sea drilling yields string of oi! and gas strikes—Roger 


More U.K. North Sea development plans eyed 

Corrosion closes Shetlands’ Sullom Voe NGL plant 

More work scheduled in Norwegian North Sea 

Wood Mackenzie sees steady gain in N. Sea drilling. 

Phillips starts up $1.4 b llion Ekofisk waterflood 

Computer steadies semi’s escape gangway in heavy seas 

Outlook for field development growing brighter in North Sea—Roger 
Vielvoye 

Hamilton Bros. plans North Sea concrete platform 


NORTH YEMEN 
MIDDLE EAST REPORT. Discoveries to make North and South Yemen 
crude exporters—Roger Vielvoye 
Concession rights spawn lawsuit 
Hunt surmounts long odds in North Yemen find—Roger Vielvoye 











NORTHERN EUROPE (Offshore) 

OFFSHORE NORTHERN EUROPE REPORT. Offshore northern Europe 
activity begins a slow recovery—Roger Vielvoye 

OFFSHORE NORTHERN EUROPE REPORT. New N. Sea projects 
designed for new economic environment—Roger Vielvoye 

OFFSHORE NORTHERN EUROPE REPORT. Development of new 
generation of subsea systems under way—Roger Vielvoye 

OFFSHORE NORTHERN EUROPE REPORT. North Sea operators look at 
every way possible to cut costs—Roger Vielvoye 

OFFSHORE NORTHERN EUROPE REPORT. V-fields due latest 
monitoring, contro! technology—Roger Vielvoye 


NORWAY 
Statoil starts flow from Gullfaks field in North Sea 
Norway prodding arctic offshore search 
Norsk Hydro AS confirms oil strike in Norwegian Sea .... 
European group to drill Spitsbergen wildcat ................. 
Statoil tests strike in Norwegian Sea 
Norway offers licenses on frontier blocks 
Norwegian North Sea plans call for use of TLP 
Geochemical survey off Norway, a comparison—Wm. Duchscherer Jr. 
Shell aims for cost savings in Troll development 
Statoil seeks role as operator of Heidrun field 
Offshore tests set for multiphase pipeline project 
Development seen for six additional fields off Norway 
Oil exporters push downstream ventures in consuming nations 
Norway awards five more Barents Sea licenses 
Norkse Shell plans use of concrete unit in Norwegian Sea.... 
Saga eyes TLP for Norwegian N. Sea project 
Elf tests Superskuld in 1,000 ft of water 
Norway may limit offshore field development 
Norway government, operators press search in Barents Sea frontier— 
Roger Vielvoye 
Conoco selects concrete TLP for deepwater Norwegian field 
Haltenbankcn seen as top frontier petroleum province 
Sonat, Smedvig to form rig joint venture 
More work scheduled in Norwegian North Sea 
Conoco plans early production system in Norwegian Sea .. 
Phillips starts up $1.4 billion Ekofisk waterflood 
Oslo may relax work requirements in licenses 
Saga agrees to let TLP engineering contract to Aker. 
Snorre field tops Norwegian development list 


OMAN 
Bukha field gas, condensate flow due in 1989 
Last open block acquired off Oman in Strait of Hormuz 


PAKISTAN 
Union Texas agrees to develop Badin gas 
Lasmo combine acquires block in Southeast Pakistan 
Geology and hydrocarbon prospects of Pakistan's Offshore Indus 
basin—V.N. Quadri and $.M. Shuaib 


PAPUA NEW GUINEA 
Chevron: Papua New Guinea outlook bright 
Hydrocarbon potential of Papsia New Guinea’s Bougainville, 
southeastern New Ireland basins—W.D. Stewart, G. Francis, 
and S.L. Pederson 
Asia to see major pipelines in near future—Daniel R. Friedman 


PERSIAN GULF 
Iran, Iraq escalate tanker war in Persian Gulf 
Oil importers seen surviving closure of strait 
Toll of vessels, lives mounts in Persian Gulf war 


PERU 
Shell considers options for giant strike in Peru 
Petroperu gets new exploration acreage 
Peru's oil output drops again in first half 
Petroperu prepares to import crude in exchange for resid 
Shell completes drilling near gas discovery in Peru 
Oxy presses Peruvian jungle exploration 
Peru moves to improve exploration incentives 


POLAND . 
Anticorrosion technology demonstrated at Polish refinery—A.J. 
Szyprowski, J. Olszewska, and J. Szum 


PORTUGAL 


Petroleum geology of the Lusitanian basin—Michel A. Dumestre and 
Francisco F. Carvalho 


QATAR 
Qatar's North Field project near launch 
Qatar launches $1 billion North Field gas project 
MIDDLE EAST REPORT. Qatar's offshore gas project gets under way— 
Roger Vielvoye 
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ROMANIA 
Romania starts up first commercial oil flow from Black Sea 
Navodari refinery now Romania's biggest 


SAUDI ARABIA 
Sabic foresees growth in methanol demand 
Saudis aim for bigger slice of petrochem market . 
Tight money to limit Saudi swing producer role 
MIDDLE EAST REPORT. Saudis adjusting to lower production levels— 
Roger Vielvoye 
Saudi Arabia starts up big Jubail ammonia plant.... 
Sabic unit's butene-1 plant starts up at Jubail 
Rerating increases petrochem capacity for Saudi company 


SCOTLAND 
Scottish agency sees N. Sea slump ending this year 


SEYCHELLES 
Seychelles z2ology, hydrocarbon potential—S. N. Khanna and George 
Pillay 
Exploration scheduled off Seychelles 


SINGAPORE 
Singapore's throughput may be halved by 1990 


SOMALIA 
Amoco units sign exploration pacts in Somalia, off Ghana 


SOUTH KOREA 
Asia to see major pipelines in near future—Daniel R. Friedman 
Korea sets refining, foreign E&D plans 
Korean refiner Yukong makes impressive debut upstream 


SOUTH YEMEN 
Three oil discoveries reported in South Yemen 
MIDDLE EAST REPORT. Discoveries to make North and South Yemen 
crude exporters—Roger Vielvoye 
Soviets press search in South Yemen 


SPAIN 
Pemex to acquire stake in Spanish refiner 
Development of Gaviota field off Spain completed.. 
Three MTBE plants will be built in Spain 
Kuwait hikes stake in Spanish oil and chemical industries ... 
Spain's INH creates new entity to run petroleum activities ... 


SPITSBERGEN ISLANDS 
Interest in Spitsbergen search renewed 


SURINAME 
Suriname’s only field due more drilling 


SWEDEN 
Gas traces found, Siljan well aims for 24,000 ft 
Sweden seeks to diversify gas sources. 
Sweden's Siljan test cuts porous zone in granite... 
Four countries press scientific drilling projects 


SYRIA 
Syrian operator to double oi! production 
MIDDLE EAST REPORT. Activity, discoveries in Syria and Jordan are 
encouraging—Roger Vielvoye 


TAIWAN 
Asia to see major pipelines in near future—Daniel R. Friedman 


THAILAND 
Unocal trims Gulf of Thailand operations 
Thailand finishing new, relaxed onshore terms.. 
Triton, Thailand agree on disputed tract 
Unocal eyes more natural gas in Gulf of Thailand... 
Outlook improves for Thai development work 
BP, Shell units outline drilling plans in Thailand 
Unocal doubles Gulf of Thailand budget 
Shell unit gauges oil in Gulf of Thailand .. 
Esso to boost capacity of Thai refinery 
Thai downstream, upstream projects reviving 
BP discovers oil on Central Plains block in Thailand ... 
Thai refinery expansions, upgrades continue 
Thai Shell gets Sirikit license extension 
Potential for oil development seen in Gulf of Thailand area . 
More plans surface for Thai refinery projects 
Oil, gas output due in new areas of Thailand... 
Thailand speeds aromatics complex plans 
Thailand to buy Texas Pacific blocks in Gulf of Thailand 
Asia to see major pipelines in near future—Daniel R. Friedman 
Gulf of Thailand due first oil flow in early 1988 
Unocal Thailand adds platform in Erawan field 
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TIMOR SEA 
Timor Sea fields require innovative engineering development—K.C. 
Hunter and R.A. Boyson 


UNITED ARAB EMIRATES 
MIDDLE EAST REPORT. United Arab Emirates expansion curtailed, but 
production still exceeds quota—Roger Vielvoye 


UNITED KINGDOM 

Deepwater production study advances 1-5 
U.K. North Sea gas developments progressing w. 2-16 
Esso presses U.K. deepwater development research program.. w. 3-16 
U.K. offshore license round has strong showing . 518 
U.K. increases oil, gas reserves in 1986 .. 5-18 
Two U.K. operators reduce exposure to ‘picked over’ U.S................ 6-8 
Gas imports seen growing as hot issue in British industry—Roger 

i 6-15 
U.K. seen as net crude oil importer in 1991 . pace OOO 
U.K. land rig designed to run quietly Sea SY 
Two more U.K. North Sea gas lines proposed we 83 
New pipeline to boost oil flow from Wytch Farm field 8-3 
Shell asks approval of Kittiwake development................:cccceseeeeees 
British Gas to raise stake in Bow Valley 
U.K. North Sea yields Eocene discovery 
S.E. Inde project provides peak shaving gas for BGC—R.B. Gilbert... 
Three U.K. oil fields approved « »r development 
Standard Oil restructuring after BP takeover 
Fina, Total bring on line commercial TAME plant in U.K. . 
Corrosion closes Shetlands’ Sullom Voe NGL plant 
International majors besiege U.K. independents 


U.S.S.R. 
Soviets aim for another big jump in gas flow 
Soviets concede lack of cost competitiveness .... 
Finns due big volumes of Soviet oil, gas 
Controls eased on U.S. goods exports to Soviets... 
Soviet Union hikes 1986 oil production 
Big rig on location in western Siberia 
U.S.S.R. to import more energy technology 
Oil price slide in 1986 trirns Soviet trade value ... 
Soviet vessel will transport jack ups 
Soviets to build platforms for Viet Nam 
Big strikes elude Soviet exploration in eastern Siberia 
Complex geology detailed for eastern Siberian platform... 
U.S.S.R., China pace Communist oil production gain 
Eastern Siberia slow to yield reserves 
Soviets step up petrochem production 
Soviets plan to drill Aral Sea basin in Soviet Central Asia ... 
Soviets reopen coal gasification unit 
Soviets admit loss of rig in Caspian 
British predict decline for Soviet oi! exports.. 
Soviet oi! sent to West drops in value 
Viet Nam steps up S. China Sea effort 
Soviet Union taps big structure in Caspian Sea 
Oxy considers Soviet invitation for oil field joint venture... 
Soviets seen hiking oil field equipment imports 
Soviets eye arctic areas for new oil, gas supplies. 
Finland, U.S.S.R. reach oil trade accord 
U.S.S.R.’s Tengiz may yield 1 million b/d 
Soviets launch horizontal drilling in western Siberia . 
Soviets claim oil boost with nuclear explosions 
Soviets accelerate Kharyaginskoye work 
U.S.S.R. oil flow climbs to a record 12.6 million b/d.. 
U.S.S.R. fails to produce big oil in Baltic Sea... 
U.S.S.R. tries nuclear stimulation in E. Siberia... 
Soviets transport two U.S. offshore rigs 
Crude oil flowing from giant Urengoi 
U.S.S.R. imports more oil and gas equipment. 
Soviet heavy drilling rig makes debut 
Soviets start flow from northern field 
Communist countries show gains in total oil production .. 
Coal slurry line nearly complete in U.S.S.R. ......c eee 
Soviets add rigs in Caspian Sea 
Soviets step up nuclear stimulation testing program 
lran exports will take years, says Soviet diplomat 
Barents Sea discoveries elude Soviets 
Four countries press scientific drilling projects .... 
Soviets disclose Barents Sea oil, gas discoveries 
Soviets to exceed gas production target this year.... 
Soviets probe northern reaches of Barents Sea... 
Soviets building big gas pipeline 
C-E gains first U.S.-Soviet joint venture .. 
Soviets hail Tomsk Province oil well 
Soviet Union moving slowly on synthetic, alternate fuels . 
Soviets plan big petrochemical plant 
Soviets press search in South Yemen 
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U.S.S.R./CHINA REPORT. Western Siberia will be a key to Soviet plans 
to boost hydrocarbon production 

U.S.S.R./CHINA REPORT. Relaxed restrictions improve prospects for 
U.S. sales, joint ventures in U.S.S.R. occ ecceeeceeeeceeceeeeeeees 12 

Study sees new flap over Soviet gas to Europe ... 

Dry transport vessel enters Soviet snuttle. 

Urengoi, Yamburg flows build, Soviet economists concerned 

Communist flow took lead in 1986, Soviets say. 

U.S.-Soviet scope for petrochem work vast 

Soviet Shelf semis, jack ups advancing 


VENEZUELA 
Venezuelan exports, reserves up; profits down 
Pequiven slates petrochem plants in East Venezuela. 
Pdvsa signs deals for Champlin refinery venture. 
Venezuelan EOR target: 20 billion bbI 
Oil exporters push downstream ventures in consuming nations 
Venezuela has hefty flows in Furrial oil trend 
Big oil find fuels Lake Maracaibo exploration .. 
Corpoven completing hefty oil strike 
Venezuela extends lease on 320,000 b/d Curacao refinery. 
Pdvsa to spend $11.632 billion during 1988-93 


VIET NAM 
Viet Nam pushes offshore development 
Soviets to build platforms for Viet Nam... 
Viet Nam steps up S. China Sea effort 
Viet Nam to hike S. China Sea flow to 5,400 b/d in 1987 


WEST GERMANY 
Marathon to sell its West German affiliate to Austria 
Four countries press scientific drilling projects 
Coastal unit acquires Hamburg refinery 


STATES 


ALABAMA 
Study examines Black Warrior basin wells—John C. McCaslin 
EXPLORATION/DEVELOPMENT U.S.A. Michigan basin is a bright spot 
among east, southeast U.S. areas—John C. McCaslii 6-8 
Most producing states move to give the U.S. industry a boost... 
Leases on shallow rights to be sold off Alabama 
Future bright for Southeast’s Jurassic play—John C. McCaslin 


ALABAMA (Offshore) 
Mobile Bay development project progressing 
Development activity dots Mobile Bay trend 
Enron-Sonat venture seeks to transport Mobile Bay gas.. 
Leases on shallow rights to be sold off Alabama 
Mobile Bay area spawns third plan for natural gas pipeline... 
First commercial offshore arctic oil flow starts. 
Shell obtains first discharge permit issued by Alabama.. 
Exxon drops more Mobile Bay leases 


ALASKA 
World's biggest gas plant operating on N. Slope 
Arctic National Wildlife Refuge: Will it be leased or locked up?—Patrick 
CI A a I aos raciaseanisncpsnnnseanssdsoseaes 2 
Independents slate test of N. Slope step-out—Bob Williams . 
ANWR oil, gas leasing issue heats up a notch 
Big Prudhoe Bay field passes halfway mark at 5 billion bbl.. 
Processing plan revealed for Valdez refinery 
Hodel backs leasing on ANWR Coastal Plain 
Endicott modules comprise last major North Slope sealift . 
Alaska to offer Beaufort tracts off wildlife range 
TAGS project needs markets outside Japan 
EXPLORATION/DEVELOPMENT U.S.A. Plummeting crude prices hurt 
West Coast work, but several projects start up—Bob Williams 
Damage control the goal in California, Alaska 
Industry tries to allay fear of ANWR operations 
Proposed land trade could boost ANWR access. 
IGT: Phasing TAGS could make project viable 
Alaska proposes to add lease sales to 5 year schedule.. 
House bill would allow limited ANWR search 
U.S. industry accelerates efforts to probe ANWR’s Coastal Plain—Bob 
ae 1 


Alaska opposes Interior's ANWR native lands swap plan—Patrick Crow 
Alaskan LNG project files for export permits 
Alaska work hikes Standard reserves; Niakuk commercial 


ALASKA (Offshore) 
Alaska to offer Beaufort tracts off wildlife range 
ANNUAL PIPELINE REPORT. First offshore Alaskan Arctic pipelines 
nearing completion for Endicott field—J.A. Greene 
First commercial offshore arctic oil flow starts 











ANADARKO BASIN 
Anadarko basin gas gathering system expanding 


APPALACHIAN BASIN 


EXPLORATION/DEVELOPMENT U.S.A. Michigan basin is a bright spot 
6-8 


among east, southeast U.S. areas—John C. McCaslin 


ARCTIC 


ANNUAL PIPELINE REPORT. First offshore Alaskan Arctic pipelines 
8-10 


nearing completion for Endicott field—J.A. Greene 
First commercial offshore arctic oil flow starts 


ARIZONA 
Shallow oil potential seen in NW Arizona—Edgar B. Heyimun 


ARKANSAS 
New NE Arkansas wildcat sparks interest—John C. McCaslin 


EXPLORATION/DEVELOPMENT U.S.A. Michigan basin is a bright spot 
6-8 


among east, southeast U.S. areas—John C. McCaslin 
Texaco, Peko join for Arkoma basin hunt 


ARKOMA BASIN 
Texaco, Peko join for Arkoma basin hunt 


BELT BASIN 
Belt basin—1: Structural interpretation of northeastern Belt basin: 
implications for hydrocarbon prospects—Steven G. Fritts and 
Robert S. Klipping. 
Belt basin—2: Belt basin needs further exploration—Steven G. Fritts 
and Robert S. Klipping 


BLACK WARRIOR BASIN 
Study examines Black Warrior basin wells—John C. McCaslin 


CALIFORNIA 

DOE California test yields gas, water, deep casing record 

Air quality concerns buoy hopes for U.S. makers of alcoho! fuels—Bob 
Williams and Michael Obel 

Southern California research hole progressing... 

ARCO: California methanol fuel sales by fall .... 

Alberta-S. California gas pipeline proposed 

EXPLORATION/DEVELOPMENT U.S.A. Plummeting crude prices hurt 
West Coast work, but several projects start up—Bob Williams 

Elk Hills deep test sets two more records 

Damage control the goal in California, Alaska 

California pushes methanol for energy security .... 

Coastal units plan Wyoming-California gas line .... 

California municipalities sued over antioil rules ... 

FERC weighs California gas line requests 

Several approaches can upgrade California heavy crudes—D.G. Chapel, 
Robert E. Brown, David D. Cobb, and D.L. Heaven 

Sacramento delta: new approach to seismic exploration in area of near- 
surface problems—Claude Vuillermoz, Allen J. Bertagne, 
and Rollin Delzer 

Justice backs California lines’ eased permits... 

California sues to enforce Elk Hills claim 

Methanol fuel programs move ahead in 2 states 

Attitudes change about N. California basins—Steven B. Bachman and 
James K. Crouch 


CALIFORNIA (Offshore) 
Hode!l moves to cut lease offerings off California 
Showdowns loom on California OCS—Bob Williams 
Chevron launches troubled Platform Gail off California. 
Hodel: Politics spur California OCS deletions 
Environmental delays continue to plague projects off California—Bob 


Development off California hobbled—Bob Williams 

ARCO files $796 million claim over project veto 

California municipalities sued over antioil rules 

Industry preparing new initiative for access to tracts off California—Bob 


Offshore California tanker ban opposed 
Geochemical study conducted off N. California 


COLORADO 

Colorado eyes gasoline oxygenates—Michael Obel 

New casing scraper design tested in Colorado well—Donald E. Wilde 
and Tony Sharp 

EXPLORATION/DEVELOPMENT U.S.A. Rockies activity at low ebb, but 
a few strikes are encouraging—John C. McCaslin 

Colorado launches early testing of oxygenates 

New activity rejuvenating Paradox basin—John C. McCaslin 

Methanol fuel programs move ahead in 2 states 
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DENVER BASIN 
Operators test deep Denver basin zones—John C. McCaslin 


EAST COAST 
GEOPHYSICAL REPORT. The Early Mesozoic rift system: Hydrocarbon 
frontier on the East Coast—Harold E. Bowman, Richiard C. Sheppard, 
and Daniel G. Ziegler 10-12 


EASTERN U.S. 
Eastern U.S. Devonian shale projects advance 


FLORIDA 
FERC okays Florida gas pipeline project 
Chevron switches to midgrade in Florida 
Jurassic success spreads to NW Florida—John C. McCaslin .. 
Citrus Corp. pacts cover natural gas supply for Florida 
Future bright for Southeast’s Jurassic play—John C. McCaslin 
Florida Gas expansion to serve mainly utilities 


GULF OF MEXICO 

New generation rig to drill in gulf 

Placid’s partners pledge more funds to project in gulf 

Gulf of Mexico deepwater systems advancing 

Placid group installs gulf deepwater template 

Operators push deepwater exploration in Gulf of Mexico 

MMS to reduce certain minimum bid levels 

Focus on gulf shallow water seen for U.S. independents 

Odeco hikes Gulf of Mexico oil flow 

OCS lease sale portends surge in gulf—Rick Hagar 

EXPLORATION/DEVELOPMENT U.S.A. Several indicators point to 
renewed activity in Gulf of Mexico—Rick Hagar 

Gulf of Mexico pipelines heading into deeper waters—Warren R. True 

Shell Offshore sets the pace for deepwater drilling in gulf 

Conoco lands template for gulf’s first TLWP 

Transco and Texaco campaigns probe the gulf... 

Record deepwater tracts draw bids—Rick Hagar 

Independent operators step up activity in Gulf of Mexico—Rick Hagar 

Independent accents purchases of gulf producing leases 

Placid’s deepwater production project makes progress. 

GEOPHYSICAL REPORT. Three-dimensional gravity modeling of Gulf 
Coast salt domes—E.F. Greene and C.M. Breshnahan 

Conoco lets deepwater template contract 

Two more rigs join Gulf of Mexico campaign 

Texaco plans deepwater development in gulf 

Placid group installs gulf's first floating platform .. 

Union Texas to develop gulf gas strike 


HAWAII 
Hawaiian refinery places offshore terminal in service 


ILLINOIS 
Western Illinois—1: Illinois Brown County play: technical geology a 
must for exploration—J. D. Harper, K. Pilkington, and B. Beach... 3-2 
Western Illinois—2: Technical approach, creative geologic exploration 
models keys to success in Iilinois—J.D. Harper, K. Pilkington, and B. 


IOWA 
Amoco to proceed with lowa deep test 
NGPL upgrading gas pipeline in lowa, Nebraska 


KANSAS 

Mesa launches big Hugoton infill well program .... 

Hugoton infiii campaigns readied—G. Alan Petzet. 

New drilling to revive Hugoton area 

EXPLORATION/DEVELOPMENT U.S.A. Infill drilling keys recent 
Midcontinent activity—G. Alan Petzet 

Most producing states move to give the U.S. industry a boost 

Kansas Arbuckle oil discovery merits pipeline 

Hydrocarbon potential in Forest City basin—K. David Newell, W. Lynn 
Watney, Bryan P. Stephens, and Joseph R. Hatch 


LOUISIANA 
Shell plans higher olefins output hike ai Louisiana plant 
S.n to develop strikes in Montana and S. Louisiana 
Nost producing states move to give the U.S. industry ‘a boost 
Criiive-meter accuracy—1: Chevron faci'ity focused on commercial 
orifice-meter research—Emrys H. Joney Jr. and Ken R. Ferguson... 7-27 
Orifice-meter accuracy—conclusion: Research yields precise 
uncertainty equations—Emrys H. Jones Jr. and Ken R. Ferguson... 8-3 
Gas replaces coal in Louisiana utility fuel contract 11- 


LOUISIANA (Offshore) 
Conoco slates pioneering TLWP off Louisiana—Rick Hagar.. 
Gulf pipeline lowered while in service—J.T. Powers 
Union Texas to develop gulf gas strike 











MICHIGAN 
Cogeneration switch set at Michigan site 
Michigan play racks up sixth completion—John C. McCaslin 
EXPLORATION/DEVELOPMENT U.S.A. Michigan basin is a bright spot 
among east, southeast U.S. areas—John C. McCaslin 6-8 
East Michigan potential hydrocarbon horizons—Paul A. Catacosinos.. 7-6 
Michigan plant opens up nearby sour-gas field—Robert J. Marsh 8-31 


MISSISSIPPI 
Study examines Black Warrior basin wells—John C. McCaslin 
Most producing states move to give the U.S. industry a boost 
Exploration methods: Lower Tuscaloosa trend, Southwest Mississippi— 
James B. Hersch 


MISSOURI 
Missouri's Forest City basin hunt pays off—John C. McCaslin 
Amoco trying again in oil-barren region—John C. McCaslin 


MONTANA 
Sun to develop strikes in Montana and S. Louisiana 
Most producing states move to give the U.S. industry a boost 
New finds, new tests highlight Rockies play—John C. McCaslin 


NEBRASKA 
Operators test deep Denver basin zones—John C. McCaslin 
NGPL upgrading gas pipeline in lowa, Nebraska 


NEVADA 
Exxon to explore big spread in Basin and Range 
Eastern geologist gathers Great Basin data—John C. McCaslin 
Blackburr: field, Nevada: a case history—Chery! Scott, Alan K. 
Chamberlain, William H. Aymard, and John Perry 


NEW MEXICO 
Largest U.S. gas processing plant begins operations—Mark W. Mallett 1-19 
Ethanol factor in Lovington refinery sale accord 2-2 
Oil and gas potential of the Quemado region—Lee A. Woodward and P. 


After lull, keep an eye on the Tucumcari—John C. McCaslin 
Flood dedicated in New Mexico 

Development keeps San Juan basin busy—John C. McCaslin .... 
Most producing states move to give the U.S. industry a boost... 
New Mexico’s Newkirk field—Curtis McKallip Jr. .............0000. 
Shell drilling in remote New Mexico area—John C. McCaslin 


NORTH DAKOTA 
Most producing states move to give the U.S. industry a boost 
Serendipity in petroleum exploration—case study in deep drilling in N. 
Dakota—Lee C. Gerhard, David Fischer, and Becky A. Stites 
North Dakota exploration program due 
Devonian strikes spark Williston play—G. Alan Petzet 


NORTHEAST U.S. 
Proposals still not sorted out for new U.S. Northeast gas lines—Patrick 


Depositional environment controls Clinton production in Guernsey 
County, Ohio—Brian Keltch, Dail A. Wilson, and Paul Edwin Potter 8-24 


OKLAHOMA 
Sho-Vel-Tum—conclusion: Reservoir/fluid characteristics favor 
enormous long-term recovery potential—Harry R. Johnson, Khosrow 
Biglarbigi, Loren Schmidt, R. Mike Ray, and Steven C. Kyser 
Microbial oil recovery test starts in Oklahoma 
Hugoton infill campaigns readied—G. Alan Petzet 
Sterling field—1: Sterling: a ‘significant’ field in Oklahoma—James D. 


EXPLORATION/DEVELOPMENT U.S.A. Infill drilling keys recent 
Midcontinent activity—G. Alan Petzet 

Pittsburg field complex offers opportunities for additional well 
locations—William E. Richardson 

Most producing states move to give the U.S. industry a boost 

Incentives could boost EOR output, state funds 

Anadarko basin gas gathering system expanding 

Oklahoma's Hardeman basin due wildcat—John C. McCaslin 

Texaco, Peko join for Arkoma basin hunt 


OREGON 
Review of the Eocene in Pacific Northwest—Henry W. DeJong 


PENNSYLVANIA 
Mapping Medina (Clinton) play by lumping clean sandstones—Samuel 
T. Pees 
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ROCKY MOUNTAINS 
EXPLORATION/DEVELOPMENT U.S.A. Rockies activity at low ebb, but 
a few strikes are encouraging—John C. McCaslin 6- 
ANNUAL PIPELINE REPORT. Strain monitoring averts line failure in 
Rockies—Bruce Miller and Michal Bukovansky 
New finds, new tests highlight Rockies play—John C. McCaslin 9-21 


Aerial photo analysis of E. Texas salt basin—C. Wright-Broughton and 


Palo Duro basin—1: Mississippian system in Palo Duro basin: 
stratigraphy and oil potentialI—Stephen £. Ruppel 

Production boost due in an East Texas gas field 

Palo Duro basin—2: Finding Palo Duro reservoirs will require synthesis 
of techniques—Stephen C. Ruppel 

Amoco starts infill program in West Texas field 

Improved process disproportionates ‘oluene at Fina’s refinery in Port 
Arthur, Tex.—Kevin P. Menard 

Large Texas gas producer says Coastal trying to take control ... 

Texaco case to stay in Texas—for now—Rick Hagar 

New chemical company plans to buy Texas Gulf Coast plants 

Two reorganization moves continue in Texas. 

Most producing states move to give the U.S. industry a boost.... 

ARCO schedules nitrogen injection in Block 31 field 

Gas pipeline scheduled in South Texas 

Low permeability gas test well spudded 


Speedy repair returns Basin Pipeline to service.... 

Mitchell halts E. Texas gas area drilling 

Texaco to restart Texas ethylene unit 

Mobil tests good West Texas infill oi! well 

Alabama Ferry: A big oil field getting bigger--C. Alan Petzet.. 

Texas reservoirs EOR incentives study set 

Tenneco asks TRC for rein on Texas gas flow.. 

Leaching begins at final SPR site 

Amoco CO project hikes Wasson oil recovery 

CO.-recovery plant key to West Texas EOR operations—K.C. Youn, W.A. 
Poe, J.P. Sattler, and H.L. Inlow 

N. Texas operator seeks to reestablish-pinnacle reef flow 

BLM may seek Texas route switch for All American 

Texas federal leases to become available 


TEXAS (Offshore) 
Amoco, Seagull plan gas pipeline off Texas 
Three men perish on J. Storm XVII 


TUSCALOOSA TREND 
Exploration methods: Lower Tuscaloosa trend, Southwest Mississippi— 
James B. Hersch 


UNITED STATES, General 
Four countries press scientific drilling projects 


UTAH 
Mitchell increases leasehold in Utah 
Eastern geologist gathers Great Basin data—John C. McCaslin 
New activity rejuvenating Paradox basin—John C. McCaslin 


WASHINGTON 
Review of the Eocene in Pacific Northwest—Henry W. DeJong 
New test revives Columbia Plateau interest—John C. McCaslin 
Court ruling, well hikes Washington hopes 


WEST COAST 
EXPLORATION/DEVELOPMENT U.S.A. Plummeting crude prices hurt 
West Coast work, but several projects start up—Bob Williams 


WEST VIRGINIA 
Horizontal holes may unlock Devonian shale 
Quaker State to close refinery, may revamp other plants 


WILLISTON BASIN 
Log analyst's role in Wiliiston reappraisal—M.J. Teti 
Devonian strikes spark Williston play—G. Alan Petzet 


WYOMING 
EXPLORATION/DEVELOPMENT U.S.A. Rockies activity at low ebb, but 
a few strikes are encouraging—John C. McCaslin 
Wind River find revives Cretaceous interest—John C. McCaslin 
Coastal units plan Wyc ming-California gas line 
Amoco restarts CO, outlay in Wyoming 
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WEEKLY FEATURES 


Editorials 
New year brings no sign Reagan agenda has new solutions to old energy 


Race to courthouse over FERC order typifies natural gas policy making 1-12 

Energy and national security—1: Energy a critical dimension of U.S. 
national security 

Energy and national security—2: Energy should be main concern in 
federal leasing 

Energy and national security—3: Natural gas can play key national 


Energy and national security—4: U.S. tax policy impedes energy 
security efforts 
Energy and national security—5: U.S. must balance its environmental, 
energy concerns 
Energy and nationa! security—6: U.S. government needs better view of 
its energy role 
Energy and national security—7: Refiners’ health critical to U.S. energy 
security 
Energy and national security—8: U.S. government must act to avert 
energy disaster o 
Market promises further tests of encouraging OPEC resolve 
DOE report gives U.S. the shove it needs to take vital energy steps.. 3-23 
Industry must defeat either-or syndrome to gain access to ANWR 
Percentage depletion offers powerful tool to revive exploration 
Oil supply boost should be part of any motor fuels tax hike 
Domestic policy repairs could lift petrochemical trade prospects. 
House budget plan for SPR just another tax in disguise 
Disproven claims against feceral leasing haunt U.S. energy initiatives 5-4 
Fear of another 1986 may inspire restraint needed in oil market 
Reagan response to U.S. energy security study far from enough 
Stark tragedy highlights néed for better U.S. energy policy 
New oil pipeline rate decision another reason for deregulation 
Energy and environmentalism—1: Environmentalism should 
acknowledge successes, failures 
Energy and environmentalism—2: Environmentalism must change its 
antibusiness goals 
Old oil taxation fictions let WPT undermine U.S. energy policy 
Industry homes in on key issue in its fight for access to ANWR 
Australia’s energy policy moves show recognition of looming problems 7-6 
Remand of Order 436 will give FERC another shot at tough gas issues 7-13 
Buy American rule the wrong remedy for U.S. offshore suppliers - 
‘Windfall profit’ tax vote shows bipartisan dislike of unfair levy 
U.S. must avoid costly overreaction to remaining ozone problems... 
Goal of any onshore leasing bill must be onshore leasing 
Isolated U.S. air problems don’t warrant broad fuel use mandates.... 8-17 
Gulf of Mexico lease sale offers (mostly) hopeful signs for industry... 8-24 
Supply reversals due soon will end U.S. energy complacency 
Deregulation trend good for rapidly changing oi! industry 
Revised EPA report still poses threat to U.S. drilling, producing 


Idea right, time wrong for U.S. pact with Canada on gas trade 

Harvard study another important reminder of U.S. energy dilemma... 

EPA jumps on right track with draft oil waste report 

Iranian embargo grabs headlines, ignores far more serious problems . 10-12 
Weak oil market sets limits on OPEC's ability to raise price 

Colorado losing sight of fuel program's air quality goals 

Market needs to know U.S. can act responsibly on the economy 

ANWR leasing delays work against U.S. energy interests 

New approaches, flexibility needed to resolve complex environmental 


Service, supply industry troubies might restrain drilling recovery 
Clean Air Act deadline delay the right move for clean air 
Energy security calls for more than wishful thinking plus the strategic 


ANWR leasing case strengthens despite technical first round loss 
OPEC's hollow Vienna accord dashes hopes for oi! price gains 
Reserves hikes show OPEC still holds control of oil market 


Journally Speaking 
Yamani’s predictions—Rick Hagar 
WPC: A rare opportunity—L. R. Aalund.. 
Keeping up with issues—Jim West 
And the pump price?—Robert J. Beck... 
North Slope Club Med?—Bob Williams... 
Slump and bump—Michael Obel 
The PLCA returns—Warren R. True.... 
OPEC plan working—Gene T. Kinney. 
Computer safari—John L. Kennedy 
Gas in the ‘dust bowl’—G. Alan Petzet . 
The T word—Bob Tippee 
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Environmental bouquets—Jim West .........::ccccssesseesssessssesesesersees 3-23 
Mandated technology—Richard A. Corbett . 
Houston landmarks—L.R. Aalund 
Nuggets—Bob Williams 

A popular theme—John L. Kennedy 

Not just an oil mud—John L. Kennedy 
The Texaco-Pennzoil match—Rick Hagar... 
The latest ‘Saudi Arabia'—G. Alan Petzet 
The joy of discovery—Bob Tippee 

Allaying writing fears—Richard A. Corbett 
A call for action—Gene T. Kinney 

Price sensitivity—Jim West 

Prudhoe’s 10th—Bob Williams 

Putting waste to work—Jim West 

Outlook for Aberdeen—Roger Vielvoye... 
Technical advice—Rick Hagar 

A year's tale—Warren R. True 

The organic way?—Bob Williams... 

More than facts—Robert J. Beck... 

A boost for R&D—G. Alan Petzet 

Accuracy still a key—Warren R. True.... 
Good times and bad—Jim West 

What's hot, what's not—John L. Kennedy. 
West Texas independents—Rick Hagar 
Locked-in fizz—Richard A. Corbett.... 
Sweep of the Beach—L.R. Aalund ... 
Cautious optimism—Bob Tippee 

A job with a future—L.R. Aalund 

Whole again, but slimmer—Richard A. Corbett... 
Independent focus—Jim West and Alan Petzet.... 
Motives—Bob Williams 

Better, faster, cheaper—Rick Hagar 
Environmental ‘attaboy'—-G. Alan Petzet... 
What kind of recovery?—Gene T. Kinney .. 
Offshore anniversary—Rick Hagar 
Adversity’s bones—Warren R. True... 

Time and space—L.R. Aalund 

Sort of like other markets—John L. Kennewy,.... 
Technology and money—Bob Tippee 

Less is more—Patrick Crow 

Clinkers and blockbusters—Bob Tippee 


Watching Washington—Patrick Crow 


Order 451 revamped 
Senate energy leaders 
FERC’s gas strategy 
Budget reveals shifts 
Imports and security 
Keller’s warning 

Unwanted rescue... 

Take or pay issue 

The secretaries’ rivalry... 
Reports on imports 

A gas issue moves up... 
Oil bill blitz 

Fuels tax brewing 

The enduring bubble 
Johnston views oil issues .. 
What API and IPAA want.. 
No more Mr. Nice Guy 
Import warning campaign.. 
Reagan's energy shortfall .. 
Kuwait flies U.S. flag 
Reflagging, cont 
Reflagging, Part III 

Import fee bedfellows. 
Warnings on imports 
Reflagged tankers 

The alcohol fuels issue.. 
The Porcupine herd 
What's ahead at FERC..... 
More rules on waste? ... 
Another FERC setback 
Accent on energy policy... 
Fair warning 

Target: Don Hodel 

Prices and production .. 
Oil and drugs 

The group of 10 
Congressional agenda... 
Winter of uncertainty ... 
California under fire 
Energy policy debate... 
Import fee dilemma.. 
FERC’s 500 stand... 
New strategies 

The Rvp issue 


ANNUAL INDEX 1987 











Voting on taxes 

ANWR ‘companies’ 

The ‘Iron Triangle’ 
McClements’ energy views.. 
McGrath’s final plea 

Free trade agreement 

New Year’s repercussions... 
Jumping on FERC 


Watching the World—Roger Vielvoye 
Oapec’s financial troubles 
Europe’s DEA 
A new African alliance ... 
Alba trend appraisal 
Helping the Third World . 
Gas price policies 
OPEC's major culprit 
Statfjord’s treatment 
Equal footing in Norway . 
NMR as an oil tool 
A conservation reminder . 
Barents Sea frontier 
BP share selloff 
Taxes and incentives.. 
LPG in Africa 
Troll’s obsolescence... 
Tapping Turkish water... 
OPEC's wonderment 
Platforms and fairy lights... 
Algeria’s LNG markets 
Persian Gulf casualties... 
Soviets’ arctic shortfall .. 


SNG for insurance.. 
Britain's new DOE 

Win one, lose one 
European spot gas 

Barents exploration .... 
Statfjord production cut 
U.K. production slippage ... 
Pipeline competition 
Community goals 

Solar power 

Ekofisk accomplishment 
An unexpected witness 
North Sea surprise 

North Sea gas 

A restructured Hispanoil 
Kharg Island alternative 
Third World operations 
Problems at Mongstad 
Privatization honeymoon 
OPEC topics 

North-South dialogue .... 
North Sea attitudes 
Upstream, downstream .. 
Vying for North Sea gas 
The Kuwait-BP connection .... 
The Mongstad overrun 
North Yemeni exports 
North Yemen's oil money.. 
NN gc toons assoc cavasiesiennat ev vicvesaantenceesiaeds 12-28 


Companies (General News) 
Oxy's Irani: Best hope for U.S. lies in alternate energy sources 
Acquisitions of oil and gas properties, firms continue 
Ex-Bass family adviser seeks American Quasar 
Mesa makes tender bid for Diamond Shamrock 
Salomon Bros.: 1987 upstream spending to fall 
Diamond Shamrock’s Mesa defense sued 
U.S. companies undergo further restructuring. 
Mesa counters Diamond Shamrock defense 
Mesa drops bid for Diamond Shamrock 
Decline in U.S. capital spending to continue but taper off in 1987— 

Robert J. Beck and Michael Obel 
Texaco, Mobil to settle take or pay disputes 
Texaco loses round in court battle—Rick Hagar... 

Du Pont slates sale of HDPE business in U.S. ..........00 
Petro-Lewis to sell leases to three firms for $405 million 
Freeport subsidiary to close acquisition of Agrico Chemical 

Baker Hughes decree terms sweetened 

OGJ group's income dips 34.1% on price decline, restructuring— 

NN eR Sas conn cenaciaacsd edd nanan cehpdecestouenteonde 3-23 
Large Texas gas producer says Coastal trying to take control............ 3-23 
Operators seek to pay more suppliers in kind 
Oil price uncertainty catapults financial managers into top slots. .... 3-30 
Demand soars for financial specialists in top management 
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BP to make tender offer for Standard Oil shares 

Oil companies join forces for research 

Texaco claims letters show bias of judge 

Focus on gulf shallow water seen for U.S. independents 

Esso plans to purchase Aussie onshore producer 

Texaco asks appeals court to ‘everse itself 

Executives of Ashland, Dow in accord on industry issues... 

Texaco case to stay in Texas—for now—Rick Hagar 

New chemicai company plans to buy Texas Gulf Coast plants ... 

Stock value tiff clouds offer for Standard 

Texaco finance units file bankruptcy 

Two reorganization moves continue in Texas... 

Amoco Canada agrees to buy troubled Dome 

Imperial increases budget 15%, hikes W. Canada activity 

Amoco assurances required in Dome purchase 

Texaco sees hope in proposed ceiling on appeal bonds .. 

BP hikes Standard bid to $7.9 billion 

Panhandle Eastern to resume imports of LNG 

Mobil to shift U.S., Canadian main offices 

Texaco dealt more setbacks in Texas appellate courts 

Dome not required to unveil sale terms................... 

BP gains complete control of Standard 

Chevron sells Belgian refinery, DUC stake 

Large European oil concerns split on spending 

Oil, gas price collapse cuts OGJ group’s profits one third in 1986— 
Robert J. Beck and Glenda E. Smith 

Creditors threaten suits over Amoco’s Dome bid 

OGJ group’s first quarter earnings slide 27.1% 

Getty Oil directors deny Pennzoil deal 

Foreign operators hike outlays for upstream projects in U.S.—Rick 
Hagar and G. Alan Petzet 

Amoco Canada to sell shares if it buys Dome 

Getty Petroleum agrees to purchase most Clark assets ... 

Placid reorganization plan summary due 

Bank seeks to block Amoco-Dome deal 

Placid details plan to emerge from Chapter 11 bankruptcy 

Texaco asks Texas Supreme Court to hear judgment case 

B-N.goes to court to free U.S. Northwest lands 

Divestitures of Kendavis subsidiaries possible........ 

New firm to assist hedging against price swings 

Marathon to sell its West German affiliate to Austria . 

Total boosts holdings in Italy, Canada 

Wolverine gets exploration partners 

Court order blocks disclosure of bids for Dome takeover... 

BP to realign Standard, issue $2.4 billion in stock 

Pennzoil files $4.1 billion settlement offer 

Tenneco, Apache react to low gas prices 

Pennzoil withdraws offer to settle with Texaco Inc 

British Gas to raise stake in Bow Valley 

Jury rejects ARCO claims in gas case 

Exxon agrees to buy Celeron for $650 million ... 

Amoco vows to pay $1 billion Dome debt 

Independent operators step up activity in Gulf of Mexico—Rick Hagar 

Independent accents purchases of gulf producing leases 

U.S. public partnership sales rise sharply 

Net income for OGJ group falls 17.2% to $6.2 billion in first half— 
COG ie gach ccna enestndtpiicasate pease Fandinctcapsienteel 

Court declines to head off Amoco-Dome deal . 

Exxon sues to recover part of judgment 

Presidio plans drilling on Kaiser Energy Inc. leases 

Columbia Gas joins cogeneration partnership 

Wolverine-UPR’s ambitious N. American search under way ... 

Standard Oil restructuring after BP takeover 

0GJ400 REPORT. Fiscal 1986 returns for OGJ400 petroleum 
companies reflect tough upstream year—Glenda Smith .. 

Petro-Canada steps up spending plans 

Tenneco asks TRC for rein on Texas gas flow. 

Study group’s U.S. oil reserves fall 5% 

Sonat, Smedvig to form rig joint venture 

INDEPENDENT OPERATIONS REPORT. Independent operators begin 
to see first signs of a gradual recovery—Jim West 

INDEPENDENT OPERATIONS REPORT. Guidelines can improve 
property-acquisition results—Wayne A. Beninger and David C. Arndt 

Coastal unit acquires Hamburg refinery 

Incentives would hike independent E&D outlays... 

Esso Canada to buy all Sulpetro assets for $680 million 

Lots of skill and luck pay off for Lasmo’s U.S. operations—G. Alan 


Companies seek contract areas in Argentina.. 
Tenneco, Amoco to sell/exchange leases 

Texaco loses another round in court 

C-E gains first U.S.-Soviet joint venture .... 
Texas Eastern sets PCB cleanup program 
Hamilton buy to give BHP European foothold 
Two firms form waste incineration unit 

Dome board accepts increased bid by Amoco.... 
Mediation sought in Texaco-Pennzoil dispute 











Panhandle LNG unit misses payment on bonds 

OGJ group 9 month profits rise 3.3% —Robert J. Beck... 
British Gas withdraws Bow Valley offer 

U.S. group seeks official ruling on oil imports’ threat 
Alaska work hikes Standard reserves; Niakuk commercial ... 
Canada unit sale seen in Texaco settlement plan 

Texaco, Pennzoil agree to settle Getty dispute... 
Governments okay Amoco’s takeover of Dome 


FORECASTS, TRENDS, STATISTICS, SURVEYS 

Oxy's Irani: Best hope for U.S. lies in alternate energy sources 

API: U.S. faces another energy crisis 

Acquisitions of oil and gas properties, firms continue 

Salomon Bros.: 1987 upstream spending to fall 

Comment: Conoco, NPC official assesses U.S. energy situation for 
1987—Ralph E. Bailey 

FORECAST/REVIEW. U.S. demand will grow, production to slip again in 
'87—Robert J. Beck 

FORECAST/REVIEW. U.S. drilling lower in 1987; but majors plan to 
drill more—John C. McCaslin 

Bookout sees U.S. recovery in signals from energy market 

Decline in U.S. capital spending to continue but taper off in 1987— 
Robert J. Beck and Michael Obel 

Canadian spending to slow despite incentives 

Comment: U.S. peak day gas shortages possible in winter of 1987-88— 
Joe B. Foster 

Oil production pick-up of 4.1% in 1986 unlikely to recur in 1987— 
Robert J. Beck and Bob Williams 

OGJ group’s income dips 34.1% on price decline, restructuring— 
Robert J. Beck 

Futures strategies are necessary tools in today’s petroleum market— 
Arnold E. Safer 

Hedging is primary use of futures market by industry ... 

Futures strategies can cut independents’ risks 

Energy futures trading volumes will continue fast growth 

Oil price uncertainty catapults financial managers into top sivis 

Demand soars for financial specialists in top management 

U.S. refiners differ on outlook for 1987 profits 

Comment: Shrinking supply of iron, men means rig shortage tomorrow— 
R. A. Tappmeyer 

Exxon official urges ‘home country discoveries’ 


Crude Price slide lets oil regain lost U.S. bulk fuels market share—Bob 


Executives of Ashland, Dow in accord on industry issues. 

Amoco sees improved profits amid stable prices 

WORLD PETROLEUM CONGRESS REPORT NO. 1. Adjustment of 
worldwide refining capacity is not over yet-—Fereidun Fesharaki 
and David T. Isaak 

Estimate cut for U.S. potential gas resources.. 

OTC told stable crude oil prices will spark drilling in second half 

WORLD PETROLEUM CONGRESS REPORT NO. 2. Oil executives eye 
prospects for crude oil price stability 

Oil, gas price collapse cuts OGJ group’s profits one third in 1986— 
Robert J. Beck and Glenda E. Smith 

U.S. refiners, marketers look healthy early in summer season . 

OGJ group's first quarter earnings slide 27.1% 

More signs appear of U.S. gas industry rebound.. 

New oil market wild card: recession 

Foreign operators hike outlays for upstream projects in U.S.—Rick 
Hagar and G. Alan Petzet 

EXPLORATION/DEVELOPMENT U.S.A. Industry slow to shake effects 
of 1986 crash—Jim West and Glenda E. Smith 

Most producing states move to give the U.S. industry a boost. 

Relief bills proliferate, but federal aid to industry limited 

Oil market balance seen possible but uncertain 

Institutions seen bigger oil capital force 

AAPG's top chore: Educate Congress, public on oil pitfalls 

Rising U.S. oil imports get attention but no action—Patrick Crow 

Despite surplus, spot shortages of gas possible in 1987-88 winter— 
Rick Hagar 

Growth in volume, profits seen for U.S. petrochemicals—Bob Williams 7-20 

MIDYEAR FORECAST/REVIEW. Improving oil prices slow changes in 
U.S. demand, production—Robert J. Beck 

MIDYEAR FORECAST/REVIEW. 1987 drilling to be still lower, but 
majors will lead second-half recovery from slump—John C. McCaslin 

Bank of America sees near term oil price decline 

Net income for OGJ group falls 17.2% to $6.2 billion in first half— 
Robert J. Beck 

OPEC restraint trims world oil production in first half—Robert J. Beck 
and Bob Williams 

Industry groups urge Canadian-U.S. gas treaty. 

Baker Hughes sees 1,300 yearend U.S. rig count.. 

U.S. demand for OCTG to jump 38.8% in 1988 

0GJ400 REPORT. Fiscal 1986 returns for OGJ400 petroleum 
companies reflect tough upstream year—Glenda Smith 

PETROLEUM ENGINEERING REPORT. Engineers forging more ideas as 
optimism replaces job loss fears—Rick Hagar 
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Slow recovery seen for U.S. drilling 
Study group's U.S. oil reserves fall 5% 
U.S.-Canada pact to ease reins on energy trade 
INDEPENDENT OPERATIONS REPORT. Independent operators begin 
to see first signs of a gradual recovery—Jim West 
INDEPENDENT OPERATIONS REPORT. Guidelines can improve 
property-acquisition results—Wayne A. Beninger and David C. Arndt 10-12 
INDEPENDENT :)PERATIONS REPORT. Changing financial markets 
bring new techniques, opportunities—William J. Kimmel 
INDEPENDENT OPERATIONS REPORT. Success in the new gas 
industry demands strong marketing and end-user contact— 
Robert A. Rima 
IPAA declines to lend support to drive for U.S. oil import fee. 
IPAA: Rising costs, spot upstream shortages lie ahead 
U.S. drilling activity shows slow recovery from 1986 slump—Rick Hagar 
and G. Alan Petzet 
Chevron: OPEC to dominate to 2000 
U.S. winter fuel demand to top volume of last two seasons—Robert J. 
Beck and Glenda E. Smith 
U.S. refining 1990 outlook: profitability, stability 
ANNUAL API REPORT. Majors’ role in U.S. exploration and production 
will continue to shift—John H. Lichtblau 
ANNUAL API REPORT. U.S. natural-gas markets are primed for 
growth—Carol Freedenthal 
ANNUAL API REPORT. Service/supply sector's caution may cause some 
shortages of equipment, personnel—Rick Hagar and G. Alan Petzet 11-9 
API speakers see stable oil prices, energy policy concern 
Industry's computers growing in number, range of applications—G. 
Alan Petzet and Rick Hagar 
OGJ group 9 month profits rise 3.3% —Robert J. Beck 
U.S.S.R./CHINA REPORT. Relaxed restrictions improve prospects for 
U.S. sales, joint ventures in U.S.S.R. uo... cece ceeeseeteeeteeereeeeeees 12 
Superconductors could affect demand for oil and gas worldwide by end 
of the century—Laura Starks 12-14 
WORLDWIDE REPORT. New data lift world oil reserves by 27%....... 12-28 


IMPORTS AND EXPORTS 

Venzuelan exports, reserves up; profits down 

Finns due big volumes of Soviet oil, gas 

Controls eased on U.S. goods exports to Soviets.... 

NPC outlines policy options to curb oi! imports .. 

U.S.S.R. to import more energy technology... 

Senate panel hears advice on oil import fee 

$5/bbI import tariff heads AAPG plan to stabilize industry. 

Opposition voiced to tariff on U.S. oil imports. 

NPC scores U.S. import vulnerability 

DOE: Oil imports hurt U.S. security 

Canada’s NEB licenses more gas exports to U.S.... 

Refiners might have to divert oil, pay SPR fees 

WORLD PETROLEUM CONGRESS REPORT NO. 1. Adjustment of 
worldwide refining capacity is not over yet—Fereidun Fesharaki 
and David T. Isaak 

British predict decline for Soviet oi! exports... 

Soviet oil sent to West drops in value 

U.S. offshore group endorses oil import fee 

Panhandle Eastern to resume imports of LNG 

Soviets seen hiking oil field equipment imports 

Oil exporters push downstream ventures in consuming nations . 

U.S. independent producers persist in drive for import fee 

Tariff seen reducing U.S. refining output 

Canadians to keep battling FERC ruling on gas imports ... 

Gas imports seen growing as hot issue in British industry—' %ger 


Rising U.S. oil imports get attention but no action—Patrick Crow 
Canada to probe U.S. gas import ruling 

Senate kills move to limit oi! imports to 50% of consumption 
Critique of DOE study sees import fee benefits 

Pipeline project to hike Canadian gas exports... 

More Canadian gas destined for U.S............... 

U.S. 1988 oi! imports seen at 6 million b/d... 

U.S.S.R. imports more oil and gas equipment 

Petroperu prepares to import crude in exchange for resid 

Oil importers seen surviving closure of strait 

Canada moves to allow increased gas exports 

Iran exports will take years, says Soviet diplomat. 

Harvard study endorses U.S. oil import tariff 

U.S. Senate votes ban on Iranian oil 

Congress moves to end all U.S. imports of Iranian oil. 
Reagan orders a ban on U.S. imports from Iran 

U.S. LPG imports to take big jump, Houston firm says... 
U.S. group seeks official ruling on oil imports’ threat 

New England to seek more Canadian gas.............0000 
Alaskan LNG project files for export permits 


LABOR 
OCAW likely aims: no layoffs, no plant closures 


Toting familiar demands, OCAW faces uphill fight in negotiations—Bob 
Williams 
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MARKETING AND PRICES (General) 
Futures strategies are necessary tools in today’s petroleum market— 


Hedging is primary use of futures market by industry .. 
Futures strategies can cut independents’ risks 


Crude and refined products 
Home heating oil not likely to rob gas market 
OPEC actions boost crude prices toward $18/bb! target-—Roger Vielvoye 
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Here are new OPEC oil prices 
OPEC official: Don’t let oil prices rise too high.. 
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Marketers step up bids for customers—Michael Obel.... 
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Oil prices weathering crude output rebound—Roger Vielvoye 

WORLD PETROLEUM CONGRESS REPORT NO. 2. Oil executives eye 
prospects for crude oil price stability 

WORLD PETROLEUM CONGRESS REPORT NO. 2. Refiners around the 
world must cope with changing markets, environmental regulations 

Japan gasoline sales rise, market shifts advance last year 

ARCO: California methanol fuel sales by fall 

New oil market wild card: recession 

EIA sees increase in U.S. gasoline prices 

U.S. gasoline marketers drive for sales volume 

OPEC oil production jumps, but crude prices remain firm—Roger 
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MIDYEAR FORECAST/REVIEW. Improving oil prices slow changes in 
U.S. demand, production—Robert J. Beck 
Bank of America sees near term oii price decline 
Surplus Iranian oil plagues European prices—Roger Vielvoye... 
More gas on gas competition seen at $15-20 oil 


Natural Gas 

Little growth seen for natural gas demand in U.S... eeeeeeeeeees 

Fear of gas shortfall prompts long term contract 

Transmission lines move to hike market share 

Texaco, Mobil to settle take or pay disputes 

FERC to issue rule on gas marketing affiliates 

More signs appear of U.S. gas industry rebound 

Despite surplus, spot shortages of gas possible in 1987-88 winter— 
Rick Hagar 

Not all burner tip prices decline 

Long term gas purchase contracts reappear—Rick Hagar 

Enron makes long term gas sale 

Take or pay liabilities put financial squeeze on Transco .. 

Tenneco, Apache react to low gas prices 

Summer shut-in hits Appalachian wells 

Panhandle Eastern, Consumers ink gas, cogeneration pacts 

Unit of TransCanada aims to step up gas sales 

Citrus Corp. pacts cover natural gas supply for Florida 

Anadarko basin gas gathering system expanding 

INDEPENDENT OPERATIONS REPORT. Success in the new gas 
industry demands strong marketing and end-user contact— 
Robert A. Rima 

Alberta, Manitoba halt gas price war. 

ANNUAL API REPORT. U.S. natural-gas markets are primed for 
growth—Carol Freedenthal 

More gas on gas competition seen at $15-20 oil... 

Panhandle LNG unit misses payment on bonds 

Transco pacts prudent, law judge ruics 

Spot gas supply tightens; prices rise 

Four Enron units to buy gas supply for long term 


POLLUTION AND ENVIRONMENTAL CONTROL 

Ethanol gasoline impediments lifted 

EPA eyes more moves hiking costs—Michael Obel 

Arctic National Wildlife Refuge: Will it be leased or locked up—Patrick 
Crow and Bob Williams 

ANWR oil, gas leasing issue heats up a notch 

Illegal dumping charged in Beaufort Sea 

REFINING/PETROCHEMICAL REPORT. Tougher diesel specs could 
force major refining industry expenditures—Richard A. Corbett 

NPRA: Big jolt lies in new diesel regs 

EPA to allow test of method to treat cuttings 

EPA details planned rule on underground tanks. 

Groups urge combining of spill cleanup funds 

Industry tries to allay fear of ANWR operations 
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Environmental delays continue to plague projects off California—Bob 


Refiners fear states’ oxygenates use mandates.. 

EPA proposes to stiffen controls on gasoline 

EPA's volatility cuts to depress butanes markets... 

EPA unveils draft oil field wastes study 

EPA backs off from strict regs on mud, water 

EPA's stance on oil field waste draws praise from IPAA.. 
EPA details findings on mud, water waste regs 

Rmoga warned of lingering EPA study threat 

More critics hit EPA’s proposed Rvp reduction .... 
Producers fear high cost in waste regs 

API wants broader scope of exemption for field fluids. 
Texas Eastern sets PCB cleanup program 

Amoco: Gasohol bad energy, pollution fix .... 

Two firms form waste incineration unit 

EPA set to ease deadline on urban ozone, CO 

Shell obtains first discharge permit issued by Alabama... 
Methanol fuel programs move ahead in 2 states 

GPA: Gasoline Rvp reduction could jolt U.S. gas processing 
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General 
WORLDWIDE CONSTRUCTION REPORT. Related Fuels—Ailleen 


WORLDWIDE CONSTRUCTION REPORT. Related Fuels—Ailleen 
Cantrell 


Atomic Energy 
U.S.S.R. tries nuclear stimulation in E. Siberia 


Coal 
Coal hits gas growth in power generation 
Soviets reopen coal gasification unit 
Court ruling boosts Great Plains sale 
Anthracite culm gasification to fuel cogeneration plant .. 
Coal/water slurry fuels diesel engine in DOE program 
New DOE program will evaluate mild gasification of coal... 
DOE picks Pennsylvania clean coal project 
DOE pressing clean coal technology research 
Gasification byproducts sale under study 
Coal fueled diesel engine work advances 
Oil alternatives gain favor in power generation ... 
DOE lists companies eying coal gas plant 
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and Bob Williams 
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FERC to conduct hearings on issues in cogeneration .... 
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Cogeneration project making progress. 
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Tar Sands, Oil Sands 
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SUPPLY AND DEMAND 
Home heating oil not likely to rob gas market - 
Little growth seen for natural gas demand in U.S. ..........scesceseeeeees 1-5 
Fear of shortfall prompts long term contract 
FORECAST/REVIEW. U.S. demand will grow, production to slip again in 

'87—Robert J. Beck 1-26 

Sabic foresees growth in methanol demand 
Comment: U.S. peak day shortages possible in winter of 1987-88—Joe 


Futures strategies are necessary tools in today’s petroleum market— 
Arnold E. Safer 
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REFINING/PETROCHEMICAL REPORT. Product demand surge keeps 
leaner U.S. downstream humming—Richard A. Corbett 


WORLD PETROLEUM CONGRESS REPORT NO. 1. Expected prices will 
4-20 


shrink U.S. supply, boost demand—Charles J. DiBona 
U.S. Northeast gas demand triggers projects re 
U.S. independent producers persist in drive for import fee............ : 
Gas imports seen growing as hot issue in British industry—Roger 


Europe well fixed for gas supplies until end of century .. 

Oil market balance seen possible but uncertain 

Despite surplus, spot shortages of gas possible in 1987-88 winter— 
Rick Hagar 

Increasing tightness seen for U.S. gas supply - 

Growth in volume, profits seen for U.S. petrochemicals—Bob Williams 7-20 

MIDYEAR FORECAST/REVIEW. Improving oil prices slow changes in 
U.S. demand, production—Robert J. Beck 

NGPL moves to cut gas supply commitment 

U.S. refiners adjust gasoline specs to demand 
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CONGRESS 
Industry relief, land access top 100th Congress energy agenda—Patrick 


Senate panel hears advice on oil import fee 

Refiners might have to divert oil, pay SPR fees 
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EIA: 5.5 million b/d possible in China 
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Senate panel backs ‘windfall’ tax repeal 


ANNUAL INDEX 1987 














ORGANIZATIONS 


AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS (AAPG) 
$5/bbI import tariff heads AAPG plan to stabilize industry 
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AAPG's top chore: Educate Congress, public on oil pitfalls............ . 6-22 
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API speakers see stable oil prices, energy policy concern 


GAS PROCESSORS ASSOCIATION (GPA) 
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OTC told stabie crude oil prices will spark drilling in second half 


ORGANIZATION OF PETROLEUM EXPORTING COUNTRIES (OPEC) 
OPEC actions boost crude prices toward $18/bbI target—Roger Vielvoye 1-12 
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OPEC official: Don’t let oil prices rise too high.. 
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OPEC restraint trims world oil production in first half—Robert J. Beck 
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WORLD PETROLEUM CONGRESS REPORT NO. 1. Expected prices will 
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WORLD PETROLEUM CONGRESS REPORT NO. 1. Exploration into 
1990s will still be shaped by politics, economics—Jay Gallagher .. 4-20 
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HEAVEN, D.L., COBB, DAVID D., BROWN, ROBERT E., and CHAPEL, 
D.G. (Fluor Daniel) 
Several approaches can upgrade California heavy crudes 


HEMEIDA, A.M. (King Saud University) 
Program calculates pressure gradient in two-phase flow 


HENRY, JAMES D. (Beard Oil Co.) 
Sterling field—1: Sterling: a ‘significant’ field in Oklahoma.. 
Sterling field—2: A look at the structure of Sterling field 


HERBST, J.A., DWYER, F.G., BUNDENS,-R.G., BRECKENRIDGE, L.L., 
and ANDERSON, C.D. (Mobil Research & Development Corp.) 
Two new cracking catalysts are developed for 7UC process 


HERSCH, JAMES B. (Anadarko Petroleum Corp.) 
Exploration methods: Lower Tuscaloosa trend, Southwest Mississippi. 12-7 


HEYLMUN, EDGAR B. (Consulting Geologist) 
Shallow oil potential seen in NW Arizona 


HILL, JAMES M., LANKFORD, STEPHEN M., and NILSSEN, THEODORE 
J. (CaiGeo Resources) 
Estimating value of producing properties 


HOBBS, JAMES W. (Phillips 66 Co.) 
Supervisory fuel-gas compressor controls save energy in hydrogen 
purification unit 


HOFFMAN, DAVID R. (Huffco Indonesia) 
Program computes mud/gas ratios 


HOLGATE, JOHN P. (Proactive Technologies International Inc.) 
ANNUAL PIPELINE REPORT. N. Africa line brings waxy crude to 
terminal 


HOLTON, JACK (Geophysics); and ZINSSER, DR. CARL (Petrel 
Research) 
Seismic resolution—cracking the barrier 


HORNBROOK, JOHN (Conoco inc.); and KELKAR, B.G. (The 
University of Tulsa) 
New method simplifies waterflood predictions - 65 


HORVATH, PAUL S. (Century Offshore Management Corp.) 
WEY Te GUT OF ROO? cs scssvessvascecausssecchentracsusvesysaatessaasuesnansce 11-2 54 
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HORVITZ, SIGMUND A. (Horvitz Research Laboratories Inc.) 
Processing near-surface hydrocarbon data to yield improved 
interpretations—a case study 


HOUDE, Y. (Consultant); and WRIGHT-SROUGHTON, C. (Consultant) 
Aerial photo analysis of E. Texas salt basin 1-19 


HOWELL, T.J. (Cluff Oil pic) 
Interest revived in Offshore China area 


HOYLAND, SIGBJORN, PUJOL, LUIS, and MORTENSEN, HARALD 
(Statoil) 
Predicting casing stresses caused by annulus pressure 


HUBBARD, R.A. (John M. Campbell & Co.); and FITZ, CARL W. JR. 
(The University of Oklahoma) 
Quick manual calculation estimates amount of benzene absorbed in 
glycol dehydrator 


HUGGINS, PAUL (Consulting Engineer) 
Program produces wide range of distillate properties 


HULL, T.L., and DALZIEL, S$.G. (Occidental Petroleum (Caledonia) 
Ltd.) 
OFFSHORE REPORT. Scapa field produces through complex subsea 
system 


HUNTER, K.C., and BOYSON, R.A. (BHP Petroleum Pty. Ltd.) 
Timor Sea fields require innovative engineering development 


HURST, WILLIAM (Consultant) 
Gravity drainage across lease lines quantified 


INLOW, H.L., SATTLER, J.P., and POE, W.A. (Shell Western E&P 
Inc.); and YOUN, K.C. (Shell Oil Co.) 
C0.-recovery plant key to West Texas EOR operations 


ISAAK, DAVID T., and FESHARAKI, FEREIDUN (East-West Center) 
WORLD PETROLEUM CONGRESS REPORT NO. 1. Adjustment of 
worldwide refining capacity is not over yet 


ISKER, K., WALLER, G.J., ORIGONI, G., ELLIS, RJ., ARGUILE, R., 
BOCCA, P.L, CAMPOBASSO, A., CERASE, A. (Concawe 
(Conservation of Clean Air and Water— Europe)) 
European resid desulfurization costs updated 
Market forces will make European residual oi! desulfurization 
investment improbable 


IVANHOE, L.F. (Novum Corp.) 
Time is no longer on our side 


JEPSON, PETER, and NORMAN, ROGER (British Gas Corp.) 
Calculation defines uncertainty of unaccounted-for gas 


JIN, ZOU, and RENJUN, ZOU (Hebei Institute of Technology); and 
TSAI, TOM C. (TDS Associates) 
Model predicts yields from ethane-propane cocracking .............000 12-21 


JOHANCSIK, C.A., and GRIEVE, W.R. (Esso Resources Canada Ltd.) 
OFFSHORE REPORT. Beaufort Sea drilling—1: Oil-based mud reduces 
borehole problems 
Beaufort Sea drilling—conclusion: Solids contro! evaluated during oil- 
based-mud drilling 5 


JOHNSON, A., and EDWARDS, T.R. (Sheridan Technical Associates 
inc.); and MILLER, M.F. (Guif Canada Corp.) 
Techniques curb catalyst deactivation at sulfur plant 


JOHNSON, HARRY, R., and KYSER, STEVEN C. (HJ Energy Co.); and 
BIGLARBIG!, KHOSROW (Lewin & Associates Inc.); and SCHMIDT, 
LOREN (Consulting Geologist); and RAY, R. MIKE (Department of 
Energy) 
Sho-Vel-Tum—conclusion: Reservoir/fluid characteristics favor 
enormous long-term recovery potential 


JONES, D.J., EIBER, R.J., and KRAMER, G.S. (Battelle Columbus 
Division) 

Outside force causes most natural gas pipeline failures 
JONES, EMRYS H. JR. (Chevron Oil Field Research Co.); and 
FERGUSON, KEN R. (Chevron U.S.A.) 


Orifice-meter accuracy—1: Chevron facility focused on commercial 
orifice-meter research 
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Orifice-meter accuracy—conclusion: Research yields precise 
uncertainty equations 


KARTIYOSO, IR. (Pertamina); and DENTON, L.A. (Mobil Oil 
Indonesia Inc.); and PENICK, DUDLEY P., and NAKLIE, MARIE M. 
(Mobil Exploration & Producing Services Inc.) 
Arun plant—1: LNG plant ranks with world’s largest 
Arun plant—conclusion: Indonesia’s Arun LPG plant production is 
unique in Far East markets 


KEHR, J.A. (3M Co.); and TEMPLE, D.G., and COULSON, K.E.W. 
(Nova, An Alberta Corp.) 
ANNUAL PIPELINE REPORT. FBE powder and coating tests evaluated 8-10 


KELETY, JOHN T., and DENNIS, MAHLON (Diamant Boart Stratabit); 
and CLARK, DAVID A. (Conoco Inc.) 
ANNUAL DRILLING REPORT. Advances in PDC bits—1: Field data 
reflect improved bit material, design 
Advances in PDC bits—conclusion: Major PDC bit improvements in mid 


KELKAR, B.G. (The University of Tulsa); and HORNBROOK, JOHN 
(Conoco Inc.) 
New method simplifies waterflood predictions 


KELTCH, BRIAN, and DAIL A. WILSON (Consolidated Resources of 
America); and POTTER, PAUL EDWIN (University of Cincinnati) 
Depositional environment controls Clinton production in Guernsey 
County, Ohio 


KENNEDY, JOHN L. (Journal Staff) 
Computer safari 
A popular theme 
Not just an oil mud 
What's hot, what’s not... 
Sort of like other markets 


KERCHINSKI, JOHN J. (AirPol Inc.); and NORWOOD, STEVEN (Glitsch 
Inc.) 
Retrofitted SO. scrubber proves cost effectiveness in EOR 


KERR, CLAYTON P. (Tennessee Technological University) 
Equation of state estimates liquid densities 


KHANNA, S. N., and PILLAY, GEORGE (Seychelles National Oi! Co. 
Ltd.) 
Seychelles geology, hydrocarbon potential 


KIEFNER, JOHN F. (Battelle Columbus Division) 
Pipelines & subsidence--1: Effects of pipeline strains from longwall 
mining are analyzed 
Pipelines & subsidence—conclusion: Exposing line reduces strain 
during subsidence 


KIEFNER, JOHN F., and EIBER, ROBERT }. (Battelle Columbus 
Division) 
Pipeline failure update—1: Study shows shift in line pipe service 


Pipeline failure update—2: Effects of hydrogen evident in recent 
pipeline failures 

Pipeline failure update—conclusion: SCC, bacteria top items in pipe 
service failure 


KIMMEL, WILLIAM J. (Kidder, Peabody & Co. Inc.) 
INDEPENDENT OPERATIONS REPORT. Changing financial markets 
bring new techniques, opportunities. 


KINNEY, GENE T. (Journal Staff) 
OPEC plan working 
A call for action 
What kind of recovery? 


KIOWSKI, JOHN W. (Geosource Inc.) 
In-field quality control of VSP data 


KIRKLAND, JAMES T. (Consulting Geologist) 
Core orientation and presentation of data 


KLIPPING, ROBERT S. (Petroleum Consultant); and FRITTS, STEVEN 
G. (Image Exploration) 
Belt basin—1: Structural interpretation of northeastern Belt basin: 
implications for hydrocarbon prospects 
Belt basin—2: Belt basin needs further exploration...............0+++++ 10-5 


KOTJABASAKIS, E., and LINNHOFF, B. (University of Manchester) 
Better system design reduces heat-exchanger fouling costs 
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KRAMER, G.S., JONES, D.J., and EIBER, RJ. (Battelle Columbus 
Division) 
Outside force causes most natural gas pipeline failures 


KRESSE, THOMAS J. (MidCon Corp.) 
CO.-removal reduces pipeline corrosion at two storage sites 


KREUTER, DAVID 0. (Kreuter & Gordon) 
Here's a look at key changes in the Tax Reform Act of 1986 


KUGELER, K. (University of Duisburg); and FROHLING, W. (KFA); and 
STOLL, R.D., and SCHWARZKOPP, F. (Aachen University of 
Technology); and DAXIN, ZHONG (Tsinghua University); and DAXIN, 
YE (Shengli Oil Co.) 

U.S.S.R./CHINA REPORT. Nuclear steam generation for a Shengli field 
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KUSHNER, D.S. (Shell Oil Co.); and FONG, H.L. (Shell Development 
Co.); and SCOTT, R.T. (Shell Offshore Inc.) 
REFINING/GAS PROCESSING TECHNOLOGY REPORT. Shell redox 
desulfurization process stresses versatility 


KUTASOV, I.M., and TARGHI, A.K. (Louisiana Tech University) 
Better deep-hole BHTC estimations possible 


KYSER, STEVEN C., and JOHNSON, HARRY R. (HJ Energy Co.); and 
RAY, R. MIKE (Department of Energy); and SCHMIDT, LOREN 
(Consulting Geologist); and BIGLARBIGI, KHOSROW (Lewin & 
Associates Inc.) 


Sho-Vel-Tum—conclusion: Reservoir/tiuid characteristics favor 
enormous long-term recovery potential 


L 


LABOURAL, THIERRY, and BOUSQUET, JACQUES (Elf Aquitaine) 
Deasphalted oils acceptable FCC feed in Europe 


LANCEE, R.P. (TransCanada PipeLines Ltd.) 
Dry gas seals—1: TransCanada tests oil-less seals in centrifugal 
compressors 
Dry gas seals—conclusion: Compressor run benefits with dry seals, 
magnetic bearings 


LANKFORD, STEPHEN, HILL, JAMES M., and NILSSEN, THEODORE J. 
(CalGeo Resources) 
Estimating value of producing properties 


LAPPIN-SCOTT, H.M., CUSACK, F., and COSTERTON, J.W. 
(University of Calgary) 
Bacteria can plug waterflood injection wells 


LEE, J.M., and CZUPPON, T.A. (M.W. Kellogg Co.) 
ANNUAL PETROCHEMICAL REPORT. Hydrogen-rich offgases can 
reduce ammonia production costs 


LEUENBERGER, ERNEST L., and WILBERT, LINDA J. (Engelhard 
Corp.) 


REFININGIGAS PROCESSING TECHNOLOGY REPORT. Octane 
Catalysts raise heat of cracking, reduce coke make ................0066 


LICHTBLAU, JOHN H. (Petroleum Industry Research Foundation 
Inc.) 


ANNUAL API REPORT. Majors’ role in U.S. exploration and production 
will continue to shift 


LIMB, D.I., and CZARNECKI, B.A. (Costain Petrocarbon Ltd.) 
Reflux-exchange process lifts propane recovery at Aussie site 


LINNHOFF, B., and KOTJABASAKIS, E. (University of Manchester) 
Better system design reduces heat-exchanger fouling costs 


LIPPITT, THOMAS (EG&G Florida Inc.) 
Williams’ system signals advance in leak detection 


LOEHR, RAYMOND C. (University of Texas); and RYAN, JOHN R. 
(Remediation Technologies Inc.); and RUCKER, J. ELDON (American 
Petroleum Institute) 


Land treatment is viable technology for reducing petroleum-waste 
toxicity and migration potential 


LUDLOW, BILL (DeWitt & Co. Inc.) 
Methyl tertiary butyl ether production grows dramatically 


LUTZ, I.H. (Hydrocarbon Technologies Co.); and BAKSHI, A.S. (C.E. 
Lummus Co.) 


Adding hydrogen donor to visbreaking improves distillate yields 
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McCASLIN, JOHN C. (Journal Staff) 

FORECAST/REVIEW. U.S. drilling lower in 1987; but majors plan to 
drill more 

Operators test deep Denver basin zones .. 

Wildcat probes B.C.’s Paleozoic rocks 

After lull, keep eye on the Tucumcari 

Study examines Black Warrior basin wells... 

New NE Arkansas wildcat sparks interest... 

New drilling to revive Hugoton area 

Michigan play racks up sixth completion 

EXPLORATION/DEVELOPMENT U.S.A. Rockies activity at low ebb, but 
a few strikes are encouraging 

EXPLORATION/DEVELOPMENT U.S.A. Michigan basin is a bright spot 
among east, southeast U.S. areas 

Development keeps San Juan basin busy... 

Eastern geologist gathers Great Basin data 

MIDYEAR FORECAST/REVIEW. 1987 drilling to be still lower, but 
majors will lead second-half recovery from slump 

Wind River find revives Cretaceous interest 

Jurassic success spreads to NW Florida 

New test revives Columbia Plateau interest... 

Hopes high for search off western Canada 

New finds, new tests highlight Rockies play... 

Missouri's Forest City basin hunt pays off 

New activity rejuvenating Paradox basin 

Future bright for Southeast’s Jurassic play 

Sheil drilling in remote New Mexico area 

Oklahoma's Hardeman basin due wildcat 

Amoco trying again in oil-barren region 


McCULLOCH, D.C., EDGAR, M.D., and PISTORIUS, J.T. (American 
Cyanamid Co.) 
Higher severity HDT needed for low-sulfur diesel 


McGILL, W.A. (Alon Processing Inc.); and ALBRIGHT, LYLE F. 
(Purdue University) 
Aluminized ethylene furnace tubes extend operating life 


McGUIRE, DONN (Meridian Oil Inc.); and MILLER, WILLIAM A. (TXO 
Production Corp.) 
Utility of correlation-point seismic data 


McKALLIP, CURTIS JR. (Consulting Geologist) 
New Mexico's Newkirk field 
Regional mapping using economic units 


MACKAY, D.C. (BP International Ltd.) 
Dynamic model predicts slugging flow effects in offshore production 
facility 


MACKIE, S.I. (Petroleum Management Associates (Australia) Pty. 
Ltd.) 


Cooper/Eromanga basins hydrocarbon potential 


McPHERSON, MARK (Texaco Canada Inc.); and CROSBY, JOHN E., 
DELANEY, MICHAEL C., and BADGWELL, TOM (Setpoint Inc.) 
REFINING/GAS PROCESSING TECHNOLOGY REPORT. Advanced 
system controls catalytic reformer unit at Texaco Canada 


MALLET, MARK W. (Conoco Inc.) 
Largest U.S. gas processing plant begins operations 


MANNAN, M., and STARLING, K.E. (University of Okiahoma); and 
SAVIDGE, J.L. (Gas Research Institute) 
AGA compressibility-factor correlation describes rich pipeline-quality 
natural gas 


MARSDEN, C.J., and COMEAU, B.D. (Shell Canada Ltd.) 
Unexpected field corrosion leads to new monitoring with revised 
predictive model 


MARSH, ROBERT J. (Michigan Gas Processors Co.) 
Michigan plant opens up nearby sour-gas field 


MARSHALL, R.G., and COUPERTHWAITE, S.L. (Nova, An Alberta 
Corp.) 
Pipelines in muskeg—1: Muskeg pipeline research yields big cost 


Pipelines in muskeg—conclusion: Geotextile pipeline-weight design is 
advanced 


MAULEON, JEAN LOUIS. and SIGAUD, JEAN BERNARD (Total) 
Mix temperature control enhances FCC flexibility in use of wider range 
52 
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MAXEY, W.A. (Battelle Columbus Division) 
Defect behavior—1: Analysis made of outside-force damage to pipelines 5-18 
Defect behavior—2: Outside-force damage of pipe analyzed............. 5-25 
Defect behavior—conclusion: Serviceability of damaged line pipe rated 6-15 


MAYER, G.R., van DYKE, H.J., and MYRICK, C.E. (Bechtel Inc.) 
Risk analysis determines priorities among nipeline-replacement projects 9-21 


MENARD, KEVIN P. (Fina Oil & Chemical Co.) 
Improved process disproportionates toluene at Fina’s refinery in Port 
Arthur, Tex. 


MILLER, BRUCE (Western Gas Supply Co.); and BUKOVANSKY, 
MICHAL (Golder Associates) 
ANNUAL PIPELINE REPORT. Strain monitoring averts line failure in 


MILLER, M.F. (Guif Canada Corp.); and JOHNSON, A., and 
EDWARDS, T.R. (Sheridan Technical Associates Inc.) 
Techniques curb catalyst deactivation at sulfur plant 


MILLER, WILLIAM A. (TXO Production Corp.); and McGUIRE, DONN 
(Meridian Oil Inc.) 
Utility of correlation-point seismic data 


MORRIS, D. B. (Hunting Geology & Geophysics Ltd.) 
Low cost exploration methods 


MORTENSEN, HARALD, HOYLAND, SIGBJORN, and PUJOL, LUIS 
(Statoil) 
Predicting casing stresses caused by annulus pressure 


MOTT, RAYMOND W. (UOP Inc.) 
New concept measures catalyst performance 


MOUSSET, E. (Triton France); and FITZGERALD, M. (Triton Energy, 
USA) 
Triton France—the evolution of a successful exploration venture in the 
Paris basin 


MUCH, MICHAEL (Norton-Alcoa Proppants) 
ANNUAL PRODUCTION REPORT. Proppant evaluation test improved 4-6 


MUCHTAR, J. B., and EDELBROCK, G. J. (Mobil Oil Indonesia Inc.) 
Expensive drilling fluids put focus on solids contro! systems 


MYRICK, C.E., van DYKE, H.J., and MAYER, G.R. (Bechtel Inc.) 
Risk analysis determines priorities among pipeline-replacement projects 9-21 


NAKLIE, MARIE M., and PENICK, DUDLEY P. (Mobil Exploration & 
Producing Services Inc.); and DENTON, L.A. (Mobil Oi! Indonesia 
Inc.); and KARTIYOSO, IR. (Pertamina) 
Arun plant—1: LNG plant ranks with world’s largest 
Arun plant—conclusion: Indonesia's Arun LPG plant production is 
unique in Far East markets 


NELSON, H. ROICE JR. (Landmark Graphics Corp.); and NICK, 
CHRISTIAN J. (Texaco Inc.) 
Interactive fault interpretation and seismic amplitudes 


NEWELL, K. DAVID, WATNEY, W. LYNN, and STEPHENS, BRYAN P. 
(Kansas Geological Survey); and HATCH, JOSEPH R. (U.S. 
Geological Survey) 

‘ydrocarbon potential in Forest City basin 


NICK, CHRISTIAN J. (Texaco Inc.); and NELSON, H. ROICE JR. 
(Landmark Graphics Corp.) 
Interactive fault interpretation and seismic amplitudes 


NILSSEN, THEODORE J., HILL, JAMES M., and LANKFORD, STEPHEN 
M. (CalGeo Resources) 
Estimating value of producing properties 


NORMAN, ROGER, and JEPSON, PETER (British Gas Corp.) 
Calculation defines uncertainty of unaccounted-for gas 


NORMORE, D., and FALCONER, 1.G. (Anadrill-Schiumberger) 
MWD bit-efficiency model provides real-time answers 


NORWOOD, STEVEN (Glitsch Inc.); and KERCHINSKI, JOHN J. (AirPol 


Inc.) 
Retrofitted SO2 scrubber proves cost effectiveness in EOR 
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NOUGAYREDE, J., and PHILIPPE, A. (Societe Nationale Elf 
Aquitaine); and QUEMERE, E., and VERMEERSCH, R. (Rhone 
Poulenc Chimie) 

Commercial runs show TiO. Claus catalyst retains activity 


NUNN, JAMES A. (Mobil Pipe Line Co.) 
FBE line coatings perform well 


OBAME, LUC ONDO (Elf Gabon); and SUTCLIFFE, J.C. (Halliburton 
Services) 


OFFSHORE REPORT. Elf Gabon speeds workovers with special vessel 4-27 


OBEL, MICHAEL (Journal Staff) 
EPA eyes more moves hiking costs 
Colorado eyes gasoline oxygenates ... 
Slump and bump 
Marketers step up bids for customers 


OBEL, MICHAEL, and BECK, ROBERT J. (Journal Staff) 
Decline in U.S. capital spending to continue but taper off in 1987.. 2-23 


OBEL, MICHAEL, and PETZET, &. ALAN (Journal Staff) 
U.S. tax reform will be slow to hit most industry operations 
Operators finding ways to boost drilling, production efficiency 


OBEL, MICHAEL, and WILLIAMS, BOB (Journal Staff) 
Air quality concerns buoy hopes for U.S. makers of alcohol fuels 


OLSZEWSKA, J. (Scientific Progress Center of Refining industry); 

and SZYPROWSKI, A.J. (Chemical industry Research Institute); and 

SZUM, J. (Polish Refinery and Petrochemical Complex) 
Anticorrosion technology demonstrated at Polish refinery 


ORASIANU, THEODOR, and CRAIG, GENEVIEVE (Petroconsultants 
S.A.) 


Offshore Burma: Exploration hydrocarbon habitat 


ORIGONI, G., WALLER, G.J., ISKER, K., CERASE, A., CAMPOBASSO, 
A., BOCCA, P.L., ARGUILE, R., and ELLIS, RJ. (Concawe 
(Conservation of Clean Air and Water—Europe)) 
European resid desulfurization costs upda 
Market forces will make European residual oil desulfurization 
UII UI oss nccenccccsnccctescouectacezacicnpaacecscsniceces 8-24 


ORRISS, RAYMOND (M.W. Kellogg Co.); and YAMAGUCHI, HIROSHI 
(Idemitsu Petrochemical Co.) 
Idemitsu’s Chiba ethylene plant proves modern technology 


OYENEYIN, M. BABS (University of Benin) 
Computer programs help pick best gravel-pack design 


P 


PARCEVAUX, PHILIPPE (Dowell Schiumberger) 
Guides emerge for cementing horizontal strings 


PARKINS, R. N. (University of Newcastle-upon-Tyne); and 
ROCHFORT, G. G., and BAKER, T. N. (Pipeline Authority) 
Pipeline rupture—1: Postrupture analyses reveal probable future line 
failures 
Pipeline rupture—2: Studies of line failure focus on cracking 
conditions 
Pipeline rupture—conclusion: Stress corrosion cracking studies prompt 
changes in pipeline operating conditions 


PARKS, GREGORY E. (Enncite Control inc.) 
Data-acquisition system aids p ti int e 


PAULUIS, C.D.A. (Shell Internationale Petroleum Maatschappij bv); 
and ESENER, A.A., and ZUIDEVELD, P.L. (Koninklijke/Shell 
Laboratorium) 

Pretreatment scheme eases waste-water biotreatment 


PEDERSON, S.L. (Worldwide Exploration Consultants Inc.); and 
STEWART, W.D., and FRANCIS, &. (Geological Survey of Papua 
New Guinea) 
Hydrocarbon potential of Papua New Guinea’s Bougainville, 
southeastern New Ireland basins 


PEES, SAMUEL (Consulting Petroleum Geologist) 
Mapping Medina (Clinton) play by lumping clean sandstones 


PENICK, DUDLEY, P., and NAKLIE, MARIE M. (Mobil Exploration & 
Producing Services Inc.); and DENTON, L.A. (Mobil Oil Indonesia 
Inc.); and KARTIYOSO, IR. (Pertamina) 
Arun plant—1: LNG plant ranks with world’s largest 
Arun plant—conclusion: Indonesia’s Arun LPG plant production is 
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PERREAU, P., WITTRISCH, C., SARDA, J.P., and DEFLANDRE, J.P. 
(Institut Francais du Petrole) 
ANNUAL PRODUCTION REPORT. Downhole frac monitoring system 
developed 


PERRY, JOHN, and AYMARD, WILLIAM H. (University of Nevada); 
and SCOTT, CHERYL, and CHAMBERLAIN, ALAN K. (Ceuar Strat) 
Blackburn field, Nevada: a case history. 


PETZET, G. ALAN (Journal Staff) 
Hugoton infill campaigns readied 
Gas in the ‘dust bowl’ 
The latest ‘Saudi Arabia’ 
Canadians combine steam drive, horizontal well 
EXPLORATION/DEVELOPMENT U.S.A. Infill drilling keys recent 
Midcontinent activity 
A boost for R&D 
Alabama Ferry: A big oil field getting bigger 
Lots of skill and luck pay off for Lasmo's U.S. operations 
SUMPTION! “QULEDDOY: «55 <0é5cesscesarssctsiscsonscadiraccasesvecene 
Devonian strikes spark Williston play 


PETZET, G. ALAN, and HAGAR, RICK (Journal Staff) 
Foreign operators hike outlays for upstream projects in U.S............. 6-8 
U.S. drilling activity shows slow recovery from 1986 slump 
ANNUAL API REPORT. Service/supply sector's caution may cause some 
shortages of equipment, personnel 
Industry's computers growing in number, range of applications 


PETZET, G. ALAN, and OBEL, MICHAEL (Journal Staff) 
U.S. tax reform will be slow to hit most industry operations 
Operators finding ways to boost drilling, production efficiency 


PETZET, G. ALAN, and WEST, JIM (Journal Staff) 
Independent focus 


PHILIPPE, A., and NOUGAYREDE, J. (Societe Nationale Elf 
Aquitaine); and QUEMERE, E., and VERMEERSCH, R. (Rhone 
Poulenc Chimie) 


Commercial runs show TiO, Claus catalyst retains activity 


PICARD, DANIEL (Total CFP) 
OFFSHORE REPORT. Sound guidelines keep Alwyn field N. Sea project 
on track 


PILKINGTON, K., and HARPER, J.D. (Harper Consulting 
International); and BEACH, B. (Eosat) 
Western Illinois—1: Illinois Brown County piay: technical geology a 
must for exploration 
Western Illinois—2: Technical approach, creative geologic exploration 
models keys to success in Illinois = 


PILKINGTON, P.E. (Conoco Inc.) 
Perennial CBL centering problem can be minimized 


PILLAY, GEORGE, and KHANNA, S. N. (Seychelles National Oil Co. 
Ltd.) 


Seychelles geology, hydrocarbon potential 


PISTORIUS, J.T., EDGAR, M.D., and McCULLOCH, D.C. (American 
Cyanamid Co.) 
Higher severity HDT needed for low-sulfur diesel 


PLEHIERS, PATRICK M., ard FROMENT, GILBERT F. (Rijkuniversiteit 
te Gent) 


Reversed split coil improves ethylene yields 


POE, W.A., SATTLER, J.P., and INLOW, H.L. (Shell Western E&P 
Inc.); and YOUN, K.C. (Shell Oil Co.) 
CO.-recovery plant key to West Texas EOR operations 


POTTER, PAUL EDWIN (University of Cincinnati); and WILSON, DAIL 
A., and KELTCH, BRIAN (Consolidated Resources of America) 
Depositional environment controls Clinton production in Guernsey 
County, Ohio 


POWERS, J.T. (Gulf Interest Engineering) 
Gulf pipeline lowered while in service 


PRASAD, RAJ K. (Petroleum Consulting & Engineering Inc.) 
Series of well tests helps determine remedial action 


PRICE, GEORGE S. (ARCO Oil & Gas Co.) 
REFINING/GAS PROCESSING TECHNOLOGY REPORT. H.S-removal 
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